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Description 

FIELD OF INVENTION 



5 [0001 J The present invention relates to a novel substituted benzoic acid derivative and. more specifically, the present 
invention relates to a preventive or therapeutic agent for diseases caused by the activation of NF-kB, which is an NF- 
kB inhibitor containing a substituted benzoic acid derivative or a hydroquinone form or a pharmaceuticalry acceptable 
salt thereof, as an active ingredient 

10 BACKGROUND ART 

[00021 NF-kB is a protein that regulates the gene expression and is one of the so-called transcription factors. When 
normal cells are stimulated by an inflammatory cytokine such as interteukin-1 (lt-1 ) and TNF-aor by fipopofysaccharide. 
or ultraviolet rays NF-kB is activated and migrates from the cytosol into the nucleus to bind to its specific nucleotide 
is sequences on tte genome ONA and thereby participate in the expression of various genes (see. T.S. Blackwefl and 
J.W. Christman. Am. J. Respir. Cell Mot Biol.. 17. 3-9 (1997)). 

[0003] Among the genes of which the expression is under the control of NF-kB. many genes participate in an immu- 
noinflammatory reaction, such as inflammatory cytokines (e.g.. lt-1 . lt-6. lt-8. TNF-a). cell adhesion molecules (e.g.. 
ICAM-1 VCAM-1 EtAM-1) and inducible NO-synthase (iNOS) (see. T. Collins. MA. Read. A.S. Neish, M2. Whitley, 

20 D Thanhs and T. Maniatis. Faseb. X.899-909 (1995)). Furthermore, the inflammatory cytokine bound to its receptor 
is known to transduce a signal for activating NF-kB through various pathways and this is considered to make the 
inflammation worse. As such, in an inflammation, the activation of NF-kB is understood to be a cause or an exacerbation 
factor of a disease (see. PA Baeuerle and V.R. Baichwai. Adv. Immunol.. 65. 111-137 (1997)). 
[0004] In recent years, it has also been reported that HIV, HTtV-1 . CMV and adenovirus activate NF-kB in host cells 

25 (see B J Dezube. A3. Pardee. t-A. Beckett. CM. AMers. t. Ecto. J. Allen-Ryan. Z.A. Anisowicz. R. Sager and C.S. 
Crumpacker. J. Acouir. Immune Pefia Syndr.. 5. 1099-1104 (1992); G: Nabel and D. Baltimore. Nature 326, 711-713 
(1987)' F Fazely/B J. Dezube. J. Aden-Ryan. A.B. Pardee and R.M. Ruprecht, Blood, 77. 1653-1656 (1991); and E. 
Munoz and A. Israel. Irmmmobjojogy. 193. 128-136 (1995)) and this activation of NF-kB is considered to participate 
in the self replication or increase of virus in the infected host cell. 

30 [0005] Accordingly, the expression and induction of the inflammatory cytokines, the cell adhesion molecules gene 
and the viruses can be prevented altogether by inhibiting me activation of NF-kB and the NF-kB activation inhibitor is 
thought to be promising as a therapeutic agent for diseases directly or indirectly caused by the activation of NF-kB. 
particularly various inflammatory diseases and autoimmune diseases, or as a immunosuppressant or as a therapeutic 
agent for viral diseases. , . 

35 [0006] At present, many antiinflammatory drugs are clinically used for the purpose of treating osteoarthritis, lumbago, 
rheumatoid arthritis and the Oke. however, there has been not found an effective for inhibiting the production of various 
inflammatory cytokines or the expression of cell adhesion molecules. NSAIDs (non-steroidal anti-inflammatory drugs), 
which are very often used, inhibit cyctooxygenase in the metabolic pathway of arachidonic acid cascade and thereby 
inhibit the production of prostaglendins. however, in general, they do not directly inhibit the production of cytokines. 

40 Steroids inhibit the production of a plurality of cytokines but these are known to bring about grave side effects such as 
undesired hormone activity, aggravation of infectious diseases, onset of peptic ulcers, and central effect and therefore 
are not amenable to a long-term administration. 

[00071 It has also been reported in recent years that antiinframmatory drugs at high doses suppress the activation 
of NF-kB (see N. Auphan, J.A. DiDonato. C. Rosette. A. Helmberg and M. Karin. Science. 270. 286-290 (1995); R. 

45 E Shackelford PB Alford. Y. Xue. S.F. Thai. D.O. Adams and S. Pizzo. Mot Phamacot. 52, 421-429 (1997); and V. 
Bttko. A. Velazquez, t. Yang. YC. Yang and S. Bank, Virology. 232, 369-378 (1997)). For example, benzoic acid de- 
rivatives such as salicylic acid and aspirin have been reported to inhibit the activation of NF-kB (see, Science, 265. 
956-959 (1994)), however, insufficient efficacy and side effects due to various pharmacological actions have been 
pointed out as problems. g ki _ ^ 

so [0008] Accordingly, development of medicines capable of more specifically inhibiting the activation of NF-kB and 
having higher safety is required and many researchers are making investigations for NF-kB activation inhibitors. 
[00091 As the NF-kB activation inhibitors, there have been recently proposed, for example, isocarbazole derivatives 
see Japanese Unexamined Patent Publication (Kokai) Nos. 8-319238 and 2000-169479). isoquinofine derivatives 
(see Kokai Nos 10-87491 and 11-180873), benzoquinone derivatives (see. Kokai Nos. 7-291859 and 11-266872). 0- 

55 lactam derivatives (see. Kokai No. 11-71278). tignan derivatives (see. Kokai No. 10-175861). benzyfidene derivatives 
(see PCT/JP98/04774), pyrimidme-S^arboxamide derivatives (see. WO97/09315 and WO97/09325), cyclopentaben- 
zofuran derivatives (see. WO()0708007). benzene derivatives (see. WO00/15603). pyrrolidine ditWocarbonate (PDTC) 
(see Eur. X Immunol.. 29. 1890-1900 (1999)). 3-deazaadeiwsine (DZA) (see. J. Biol. Chem., 274. 27. 18981-18988 
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(1999)) and 2,2*-bi-1H-pyrrole derivatives (see. J. Immunol.. 162. 7102-7109 (1999)). 

[0010] In many cases, the mechanisms of action inhibiting the activation are not clearly known, however, as for the 
substances considered to inhibit the activation by antioxidant effects or activities of inhibiting protein phosphorylation, 
the stability or the specificity seems to be a problem. Furthermore, at present, drugs having a enough potency to inhibit 
transcription factor NF-kB activation are not found. 

[0011] On the other hand. Kokai No. 7-291859 discloses the following benzoquinone derivative (A) as an NF-kB 
activation inhibitor 



0 




(A) 



[0012] Also. Kokai No. 11-266872 discloses a novel method for screening substances capable of inhibiting the ac- 
tivation of NF-kB and a substance capable of inhibiting the activation of NF-kB found by the method, the following 
benzoquinone derivative (B) was described: 



O O 




° (B) 

[0013] However, these compounds are not sufficiently high in efficacy as NF-kB activation inhibitors. A substance 
having a stronger NF-kB inhibitory activity is required. 

DISCLOSURE OF THE INVENTION 

[0014] The present invention provides a preventive and therapeutic agent for diseases caused by the activation of 
NF-kB such as, for example, diseases caused by the excess production of various inflammation mediators or increase 
of viruses, by inhibiting the activation of NF-kB. More specifically, the present invention provides a preventive and 
therapeutic agent for diseases considered caused by the excess production of NO or TNF-a. for example, septic shock, 
osteoarthritis, rheumatoid arthritis, cachexia, multiple organ failure, inflammatory bowel disease, malaria, acquired 
immune deficiency syndrome, human T-cell leukemia, meningitis, hepatitis, myocarditis, type II diabetes, multiple scle- 
rosis. Behcet disease, systemic lupus erythematosus and ischemic heart disease, and the like. 
[001 5] As a result of extensive investigations on substances capable of inhibiting the activation of NF-kB, the present 
inventors have found that novel substituted benzoic acid derivatives represented by formula (I), or its hydroquinone 
forms, or pharmaceutical^ acceptable salts thereof, strongly inhibit the activation of NF-kB. The present invention has 
been accomplished based on this finding. 

(0016] More specifically, the present invention provides hovel substituted benzoic acid derivatives represented by 
the following formula (I): 
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(wherein 

Ri is the following formula (H): 



O 




0 (II) 

or the following formula (III): 

OR 9 



'2 

(I") 

(wherein R 3 , R 4 and R 5 each independently represents a hydrogen atom, an alky! group having from 1 to 6 
carbons or an alkoxy group having from 1 to 6 carbons, and R 9 and R 10 each independently represents a hydrogen 
atom, an alkyi group having from 1 to 6 carbons or an acyt group having from 2 to 11 carbons); 

R2 represents a hydrogen atom, a lower alkyi group having from 1 to 6 carbons, which may be substituted, an 
aryl group having from 6 to 12 carbons, which may be substituted, a heteroaryi group having from 4 to 11 carbons, 
which may be substituted, an aralkyl group having from 7 to 14 carbons, which may be substituted, a heteroaryialkyl 
group having from 5 to 13 carbons, which may be substituted, or an acyl group having from 2 to 11 carbons; and 

X represents a carboxyt group which may be esterified or amidated]. 

NF-kB inhibitors comprising the novel substituted benzoic ackJ derivatives or its hydroquinone form or pharma- 
ceuticaHy acceptable salts thereof as active ingredients, and application thereof to a preventive or therapeutic agent 
for inflammatory diseases, autoimmune diseases and viral diseases, which are used as an inhibitor of gene expression 
of one or more substances selected from the group consisting of IL-1 , TNF-a, IL-2, iL-6, IL-B. iNOS, granulocyte colony- 
stimulating factor, interferon-* ICAM-1. VCAM-1. ELAM-1 . major histocompatibility system class I. major histocompat- 
ibility system class II, 0-2 microglobulin, immunogtobufin light chain, serum amyloid A, angiotensinogen, complement 
B, complement C4. c-myc. HlV, HTLV-1, SV-40. CMV and adenovirus. 

[0017] The present invention also provides a preventive or therapeutic agent for diseases caused by the activation 
of NF-kB. comprising a novel substituted benzoic acid derivative represented by formula (I), or its hydroquinone form, 
or pharmaceutical^ acceptable salt thereof, as an active ingredient. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] 

Fig. 1 shows the results when a 7-week-oW C3H/HeN female mouse was intraperitoneal^ administered with GaIN/ 
IPS and immediately thereafter, administered with the compound of Example 11 2. the fiver was removed 60 min- 
utes after the stimulation and the TNF-a mRNA levels (center in the Figure) and the 0.-1P mRNA levels (right in 
the Figure) in Bver were measured, in addition 90 minutes after the stimulation, blood was collected from the heart 
and the TNF-a levels (left in the Figure) in plasma were also measured. 

Fig. 2 shows the results when a 7-week-oid C3H/HeN female mouse was intraperitoneaffy administered with GaIN/ 
LPS and. 10 minutes before this, administered with the compound of Example 112. the liver was removed 60 
minutes after the stimulation and the TNF-a mRNA levels were measured (right in the Figure) and. 90 minutes 
after the stimulation, Wood was collected from the heart and the TNF-a levels (left in the Figure) in plasma were 
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also measured. 

Fig. 3 shows the results when a 7-week-old C3H/HeN female mouse was intraperitoneal^ administered with GaIN/ 
LPS and, 10 minutes before this, administered with the compound of Example 157, the fiver was removed 60 
minutes after the stimulation and the TNF-a mRNA levels were measured (right in the Figure) and, 90 minutes 
atter the stimulation, blood was collected from the heart and the TNF-a levels (left in the Figure) in plasma were 
also measured. 

Fig. 4 shows the foot edema ratio when carrageenin was subcutaneousfy administered to the foot pat of the right 
hind leg of rat and immediately thereafter. 100 mg/kg of the compound of Example 112 or Example 157 was orally 
administered or 10 mg/kg of indomethacin as a positive control was also orally adrranistered. The foot edma ratio 
was calculated according to the formula: (volume of foot after administration of carrageenin-volume of foot before 
administration)/volume of foot before administration x 100, and shown by the average of foot edma ratio +/-SE. 

MODE FOR CARRYING OUT THE INVENTION 

[001 9] When the substituted benzoic acid derivative, as an active ingredient of the present invention, has a benzo- 
quinone ring within the molecule, a corresponding hydroquinone form can be easily obtained by the reduction. Accord- 
ingly, in the present invention, a hydroquinone form resulting from the reduction of a benzoquinone ring of a substituted 
benzoic acid derivative as an active ingredient of the present invention can also be used as an active ingredient of the 
present invention. The •hydroquinone form" means a compound that is formed by converting an oxo at the 1 -position 
and/or the 4-position of the benzoquinone ring of the benzoquinone derivative of the present invention to a hydroxy 
group chemically with a catalyst etc.. or biochemically with an enzyme etc.. or by converting with reduction in vivo and 
that still has an activity equivalent to that of the benzoquinone derivative. 

[0020] As for the pharmaceuticafly acceptable salt for use in the present invention, examples thereof include salts 
with an inorganic add such as hydrochloric acid, nitric acid, sulfuric acid, phosphoric acid and hydrobromic acid, an 
organic acid such as maleic acid, fumaric add, tartaric acid, lactic add, citric acid, acetic acid, methanesulfonic acid, 
p-toluenesulfonic acid, adipic add, palmitic add and tannic acid, an inorganic metal such as alkali metal (e.g. t lithium, 
sodium, potassium) and alkali earth metal (e.g.. calcium, magnesium), and a basic amino acid such as lysine. 
[0021] In the formula. R 1 represents the following formula (II): 



O 




° (ID 

or the following formula (III): 



OR* 




(III) 



[0022] In the formulae, R 3 . R 4 and R 5 each independently represents a hydrogen atom, an alkyi group having from 
1 to 6 carbons or an alkoxy group having from 1 to 6 carbons: Preferred examples of the alkyi group include a straight 
or branched saturated aliphatic hydrocarbon group having from 1 to 6 carbons, such as methyl, ethyl, propyl , isopropyt, 
n-butyl, sec-butyl, tert-butyi, pentyf, tsopenryl. neopentyt. tert-pentyf and n-hexyt, a saturated alrcycfic hydrocarbon 
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group such as cyctopropyt, cydobutyt, cydopentyl and cydohexyl. and a saturated aTicycfic hydrocarbon group-aliphatic 
hydrocarbon group such as cydopropytmethyt, cydopropylethyl and cydobutyimethyt. The alkoxy group means a group 
resulting from bonding of the above-described atkyl group to an oxygen atom and preferred examples of the alkoxy 
group indude a straight or branched alkoxy group having from 1 to 6 carbons, such as methoxy. ethoxy. propoxy. 

5 isopropoxy. n-butoxy, isobutoxy, sec-butoxy and tert-butoxy. 

(0023] R 9 and R 10 each independently represents a hydrogen atom, an alkyf group having from 1 to 6 carbons or 
an acyt group having from 2 to 11 carbons. Preferred examples of the atkyl group include a straight or branched sat- 
urated aliphatic hydrocarbon group having from 1 to 6 carbons, such as methyl, ethyl, propyl, isopropyt. n-butyl t sec- 
butyl. tert-butyt, pentyl. tsopentyt. neopentyl. tert-pentyl and n-hexyl, a saturated aficycfic hydrocarbon group such as 

to cydopropyl. cydobutyl. cydopentyl and cydohexyl. and a saturated aficycfic hydrocarbon group-aliphatic hydrocarbon 
group such as cydopropytmethyl. cydopropyiethyl and cydobutyimethyt. Preferred examples of the acyt group include 
an acetyl group, a propanoyl group, a butanoyi group, a cydopropylcarbonyl croup, a cydopentylcarbonyl group, a 
cydohexytcarbonyl group, a benzoyl group, a 2-pyridinecarbonyl group, a 3-pyridinecarbonyl group and a 4-pyridine- 
carbonyl group. 

15 (0024) R 2 represents a hydrogen atom, a lower alkyl group having from 1 to 6 carbons, which may be substituted, 
an aryl group having from 6 to 12 carbons, which may be substituted, a heteroaryt group having from 4 to 11 carbons, 
which may be substituted, an aralkyt group having from 7 to 14 carbons, which may be substituted, a heteroarylalkyl 
group having from 5 to 13 carbons, which may be substituted, or an acyt group having from 2 to 11 carbons. 
[0025] In the present invention, spedfic examples of the substituent for a group "which may be substituted" indude 

20 an aryl group, a heteroary! group, a hydroxy group, an alkoxy group, an acytoxy group, a carboxyt group, an atkoxy- 
carbonyl group, an arytoxycarbonyt group, a carbamoyl group which may be substituted, an amino group which may 
be substituted, a cyano group and a halogen atom. 

[0026] Accordingly, preferred examples of the alkyl group indude those described above and preferred examples of 
the substituted lower alkyl group having from 1 to 6 carbons indude a hydroxymethyl group, an alkoxymethyl group. 
25 an aminomethyl group, a mono- or di-substituted aminomethyt group (e.g.. N-methylaminomethyl. N.hWimethytami- 
nomethyt), a cyanomethyl group, a carboxymethyl group, a methoxycarbonylmethyl group, an ethoxycarbonylmethyi 
group and a carbarnoytmethyl group. 

[0027] Preferred examples of the aryl group having from 6 to 12 carbons, which may be substituted, indude a phenyl 
group, a 4-methoxyphenyl group, a 3-methoxyphenyl group, a 2-methoxyphenyl group, a 3,4-dimethoxyphenyl group. 
30 a 3.4.5-trimethoxyphenyl group, a 4-trifluoromethylphenyl group, a 4-nrorphdinopbenyl group, a 4-cyanophenyl group, 
a 4-chlorophenyt group, a 4-nitrophenyt group and a 1-naphthyt group. 

[0028] Preferred examples of the heteroaryt group having from 4 to 11 carbons, which may be substituted, indude 
a 2-pyridyl group, a 3-pyridyl group, a 4-pyridyt group, a 2-furanyi group, a 2-thienyl group, a 2-pyrimidinyl group, a 
2-qutnolyl group and a 3-isoquinolyl group. 
35 [0029] Preferred examples of the aralkyt group having from 7 to 14 carbons, which may be substituted, indude a 
benzyl group, a 4-nitrobenzyl group, a 3-nitrobenzyi group, a 4-methoxybenzyt group, a 3-methoxybenzyf group, a 
4-cWorobenzyl group, a 2-phenethyl group and a 3-phenylpropyl group. 

[0030] Preferred examples of the heteroarylalkyl group having from 5 to 13 carbons, which may be substituted, 
include a 4-pyridytmethyl group, a 3-pyridylmethyl group, a 2-pyridytmethyl group, a 2-{pyridin-4-yQethyl group, a 2-(py- 

40 ridin-3-yl)ethyl group, a 2-quinoryimethyl group and a 3-isoquinorytrnethyl group. 

[0031] Preferred examples oftheacyl group having from 2 to 11 carbons include a straight or branched aJkytearbonyl 
group having from 2 to 11 carbons, an arylcarbonyl group having from 7 to 11 carbons, which may be substituted, and 
a heteroarylcarbonyt group having from 4 to 10 carbons, which may be substituted. In the arylcarbonyl group, the aryl 
group which may be substituted indicates an aromatic hydrocarbon group such as phenyl, naphthyl and indenyl, and 

45 in the heteroarylcarbonyl group, the heteroaryt group which may be substituted indicates an aromatic heterocyclic 
group such as 2-pyridyi. 3-pyridyl and 2-pyrimidyl 0" this case, the aromatic ring may be substituted by one or two 
substituent(s) selected from a lower a&yt group such as methyl, ethyl and propyl, an alkoxy group such as methoxy 
and ethoxy. a halogen atom such as chlorine atom, fluorine atom, and a carboxyl group which may be esterified or 
amidated). Preferred examples thereof include an acetyl group, a propanoyl group, a butanoyi group, a pentanoyi 

so group, a benzoyl group, a p-chtorobenzoyl group, a nicotinoyl group, an isonicotmoyl group and a picofinoyl group. 
[0032] R 2 is preferably a hydrogen atom, a methyl group, an isopropyt group, a phenyl group, a 3-metrxwyphenyl 
group, a 3-pyridyl group, a 4-pyridyi group, a benzyl group, a 3-pyridylmethyl group, a 4-pyridytmethyl group, an acetyl 
group, a carboxymethyl group, a metfioxycarbonylmethyl group or a tert-butoxycarbonyferwtrtyl group. 
[0033] X represents a carboxyl group which may be esterified or amidated. Preferred examples of the carboxyl group 

55 which may be esterified or amidated include a group -COOR 6 (wherein R 6 represents a hydrogen atom, an alkyl group 
having from 1 to 6 carbons, which may be substituted, or an aralkyt group having from 7 to 1 4 carbons, which may be 
substituted), a group -CONRW (wherein R 7 and R 8 each independentry represents a hydrogen atom, an alkyl group 
having from 1 to 6 carbons, which may be substituted, an aryl group having from 6 to 12 carbons, which may be 
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substituted, a heteroaryl group having from 4 to 11 carbons, which may be substituted, an aralkyl group having from 
7 to 14 carbons, which may be substituted, or a heteroarylalkyt group having from 5 to 13 carbons, which may be 
substituted, or R 7 and R 8 , together with the nitrogen atom to which they are attached, represent a heterocyclic ring 
which may further contain a nitrogen atom, an oxygen atom, and or a sutfur atom or may be condensed) and a group 
-CONR 7 R 8 (wherein R 7 and R 8 . together with nitrogen atom to which they are attached represent a 5- to 8-membered 
nitrogen-containing heterocyclic ring which may contain from 1 to 3 heteroatoms selected from the group consist of a 
nitrogen atom, an oxygen atom and a sulfur atom, in addition to the carbon atom and nitrogen atom which may be 
substituted, and the carbon atom or sutfur atom on the ring may be converted into an oxide form). 
[0034] Specific preferred examples of the substituertts R 6 , R 7 and R 8 in these functional groups include the following. 
Preferred examples of the alkyl group having from 1 to 6 carbons include a straight or branched saturated aliphatic 
hydrocarbon group such as methyl, ethyl, propyl, isopropyl. butyl, isobutyt. sec-butyl, tert-butyl, pentyt, isopentyt, ne- 
opentyt and hexyl, a saturated alicydic hydrocarbon group such as cyctopropyt, cyclobutyl. cyctopentyt and cyclone xyi, 
and a saturated aficyclic hydrocarbon group-aliphatic hydrocarbon group such as cyclopropylmethyt, cyclopropyf ethyl, 
cycJobutylmethyl and cyclopentylmethyt 

[0035] Preferred examples of the substituted alkyl group having from 1 to 6 carbons include an alkyl group substituted 
by a group selected from the group consisting of a) an ary! group such as phenyl and naphthy! (in this case, the aromatic 
ring may be substituted by one or two substituent(s) selected from an alkyl group such as methyl, ethyl and propyl, a 
halogen atom such as chlorine atom and fluorine atom, and a carboxyl group which may be esterified or amidated), 
b) a heteroaryt group such as 2-pyridyl, 3-pyridyf and 2-pyrimidinyl, c) a carboxyl group which may be esterified or 
amidated, d) a hydroxy! group, e) an aikoxy group, f) an amino group which may be substituted and g) a cyano group. 
Particularly preferred specific examples thereof include a carboxymethyl group, a methoxycarbonylmethyl group, a 
carboxyethyl group, a carbamoytmethy! group, a 2-bydroxyethyl group, a 3-hydroxypropyl group, a 4-hydroxybutyl 
group, a 2-(diethytamino)ethyt group, a cyanomethyl group and a cyanoethyt group. 

[0036] Preferred examples of the aralkyl group having from 7 to 14 carbons, which may be substituted, include a 
benzyl group, a 4-nttrobenzyl group, a 3-nitrobenzy! group, a 4-methoxybenzyl group, a 3-methoxybenzyl group, a 
4-cNorobenzyl group, a 2-phenethyl group and a 3-phenylpropyl group. 

[0037] Preferred examples of the aryt group having from 6 to 12 carbons, which may be substituted, include an 
aromatic hydrocarbon group such as phenyl, naphthyl and indenyt. In this case, the aromatic ring may be substituted 
by one, two or three substituent(s) selected from an alkyl group which may be substituted, such as methyl, ethyl, propyl, 
trifluorometrryf and cyanomethyl. an aikoxy group which may be substituted, such as methoxy, ethoxy. tsopropoxy and 
trifluoromethoxy, a hydroxy! group, a nitro group, an amino group which may be substituted, such as amino, N-meth- 
ylamino, N^4-dimethy1amino, moiphofino and alkoxycarbamoyl, a trrfiuoromethanesuJfonyl group, a heterocyclic ring 
such as hnidazoM-yi and 1H-pyrazc4-3-yl. a halogen atom such as chlorine atom and fluorine atom, and a carboxyl 
group which may be esterified or amidated. 

[0038] Preferred examples of the heteroaryl group having from 4 to 11 carbons, which may be substituted, include 
an aromatic heterocyclic group such as pyridin~2~yl, pyridin-3-yf, pyridtn-4-yf and pyrimidin-4-yl. In this case, the aro- 
matic heterocyclic ring may be substituted by one, two or three substituent(s) selected from an alkyl group which may 
be substituted, such as methyl, ethyl, propyl, trifluoromethyt and cyanomethyl. an aikoxy group which may be substi- 
tuted, such as methoxy, ethoxy. isopropoxy and trifluoromethoxy, a hydroxy! group, a nitro group, an amino group which 
may be substituted, such as amino, N-methytamino. N.N-dimethytamino. morpholino and alkoxycarbamoyl, a trifluor- 
omethanesuffonyf group, a heterocycfic ring such as irmdazoM -yf and 1 H-pyrazo*-3-yt, a halogen atom such as chlorine 
atom and fluorine atom, and a carboxyl group which may be esterified or amidated. 

[0039] For example, in the case of an amidated carboxyl group, when In the group -CONR 7 R 8 R 7 and R 8 , together 
with the nitrogen atom to which they are attached, represent a heterocyclic ring which may further contain a nitrogen 
atom, an oxygen atom and/or a sulfur atom or may be condensed, preferred specific examples of the heterocycfic ring 
include a piperidino group, a pyrrofidino group, a morpholino group, a trucMTKxpholino group, a prperazino group and 
a homopiperazmo group. 

[0040] The carbon atom or sulfur atom on this ring may be converted into an oxide or the ring may have thereon one 
or two substituent(s) selected from an alkyl group such as methyl, ethyl and propyl, an ary! group which may be sub- 
stituted, such as phenyl, 4-rnethoxyphenyt, 4-chlorophenyl and naphthyl. a heteroaryl group which may be substituted, 
such as 2-pyridyl, 3-pyridyf and 2-pyrirnidyf, a carboxyl group, a carbamoyl group which may be substituted, such as 
carbamoyl and dimetrrylammocarbanwyt. and an aralkyl group which may be substituted, such as benzyl. 4-chloroben- 
zyl, 2-pyridytmethyf and 3-pyridylmethyt. 

[0041] Examples of the amino group which may be substituted include a group >NR a R b (wherein R a and R b each 
independently represents a hydrogen atom or a lower alkyl group having from 1 to 6 carbons, which may be substituted, 
or R a and R b . together with the nitrogen atom to which they are attached represent a heterocyclic ring which may 
further contain a nitrogen atom, an oxygen atom or a sulfur atom or may be condensed), a group-NHCOR 0 (wherein 
R c represents a hydrogen atom, a lower alkyl group having from 1 to 6 carbons, which may be substituted, or an ary! 
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orouo having from 6 to 12 carbons, which may be substituted), a group -NHCOCH 2 NR tl R e (wherein R* and R« each 
independent represents a hydrogen atom, an alkyl group having from 1 to 6 carbons, which may be substituted or 
aTa^oup having from 6 ^carbons, which may be substituted, or R- and Re. together with the mtrogen atom 
to Sthey are attached represent a heterocyclic ring which may further contain a nitrogen atom, an oxygen atom 
£ a^L atom^ or may be condensed), a group -NHSO.R' (wberein R< represents a tower a^y. group ha.ng from 1 
to 6 carbons, which may be substituted, or an ary. group having from 6 to 12 carbons, wh.cn may 
group -NR9COOR* (wherein R° represents a hydrogen atom or a tower alkyl ^ouP^^ng from 1 «° 6 carboy wh^ 
mavbe substituted, and R" represents a lower alkyl group having from 1 to 6 carbons, which nwy be s^uted^ 
Tn aMa^S from 6 to 12 carbons, which may be substituted), a group -NHCONR"Ri (wherein R" and Ri each 

T* S ^naving from 6 to « carbons, which may be substituted, or* and R.. together with the mtrogen atom 
to whS meyare attached represent a heterocycfic ring which may further contain a nitrogen atom, an , oxygerr atom 
orT^Zl * may be condensed,, and a group -NHC <=NH) NR** (wherein R' an^R^ mdependenHy 
represents a hydrogen atom or a tower alky! group having from 1 to 6 carbo^whrch may besubsWuteoT 
lo£3 PrefenJexamp.es of the tower alky, group having from 1 to 6 carbons wruch may be *A^^"* a 
strataht or branched saturated aliphatic hydrocarbon group such as methyl, ethyl, propyl, .sopropyl. n-butyl sec-butyl. 
SbW SSnToSnty.. neopentyf. tert-pentyl and n-hexyf. a saturated alicycOc hydrocarbon group suchas cycto- 

gZ a ^Soxypheny. group, a Soxyphenyl group, a 2-methoxvpheny. group, a 3.^me^xy J>enyJ group, 
a r^-Wmett^xypheny. group, a 4-tmTuoromethylpheny. group, a 4-morpho.inopheny. group, a 4^vanophenyl group, 
a 4-chlorophenyl group, a 4-nitrophenyt group and a 1-naphthyl group. ^ imnM1 „ 
I0044]TttTis case, specific preferred examples include an amino group, a methy.am.no group, an ^ al ™"° ^P. 
an^ropylarr«r»grc^atf^^ 

^Sr^ou^^ydroxybutyl^mino group, a di(2-hydroxyethyr)amino group a (2^^ammoeto^ar«no 
gZpaTcart^toyOaT^ 

EvcaAonylrnethyttemtoo group, a benzyfamlno group, a benzy1(methyl)amlno group, an acetylammo group, an 
^^^^^^^L^Lo group, a (2-aminoacetyl)amino group, a (2-oKK P ho^ty1)am,no 

g^SyrrofiS^^ 

^ SV^he^noacetyOamino group, a (2-phenyUxninoacety^ a 

benSflamino group, a (4-chtombenzoyf)ammo group, a (4-an<rK*en Z oyf)amino group, a (mefr«xycart>onyf)amino 
^Ted-buto^arbonyOamino group, a (benzytoxycarbonyOamino group, an (a^nocarbonyOam,^ gro^a 
^mylaminocarb«wl)amtoogroup.an(aniBrKX^ 

ony.am.no group and a totuenesutfonytamino group. For example, in the group - NR**. when R* and Ft- togdher 
wTthTnifroSn atom to which they are attached represent a heterocyclic ring which may h^ contoin a nftogen 
a^ln ox^en atom or a sulfur atom or may be condensed, preferred specific examples of the heterocycfic nng 
Se a SSno group, a pyrrolidine group, a morpho.ino group, a thJomorphofino group, a piperazmo group, an 
N-methytpiperazino group, an M-phenytpiperazino group and a homopiperaano group. 

[0045! Preferred examples of the heteroaryl group having from 4 to 11 carbons. wt»ch may be subs ^' ^ 
aTpyndyt group, a 3-pyridy. group, a 4-pyridyl group, a 2-furanyl group, a 2-tWeny. group, a 2-pynmKlinyl group, a 
2-quinolyl group and a 3-isoquinolvt group. , . . = 

10046] Preferred examples of the aralkyt group having from 7 to 14 carbons. wNch ^ay be^^s^indude a 
Lzyl group, a 4-nitrobenzyl group, a *-nitrobenzyt group, a 4-rnethoxybenzyl group, a 3-rnethoxybenzyl group, a 
45 4-chlorobenzvf flroup. a 2-phenethyl group and a 3-phenylpropyl group. , „ . . 

LJea4^yirne^ 

ridin-3-y!)ethy< group, a 2^nofytmethyt group and a 3-isoquinofylmethyi group. . 
[0049] The compounds of the present invention are preferably compounds where in the following formula (0- 
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wherein R) is the following formula (II) 



C 




0 (II) 

(wherein R 3 and R 4 each represents a methyl group or a methoxy group and R 5 represents a methyl group); R 2 rep- 
resents a hydrogen atom, a methyl group, an isopropyt group, a phenyl group, a 3-methoxypbenyl group, a 3-pyridyl 
group, a 4-pyridyl group, a benzyl group, a 3-pyridylmethyi group, a 4-pyridylmethyl group, an acety group, a car- 
boxymethyl group, a methoxycarbonylmethyl group or tert-butoxycarbonytmethyl group; and X represents a carboxyi 
group which may be esterified or amidated). 

[0050] Particularly preferred specific examples of the compounds include the following compounds: 

4 - (3 ,4 ,5,64etranriethoxy-2-memylbenzyf)-24)en2yloxyben2oic acid, 
6-<3,4,5.64etrametrwxy-2^ethylbenzyl)-2-t>enzyioxybenzoic acid, 

5- (3,4 ,5,64etranr»etr>oxy-2-methylbenzyl)-2-benzyloxybenzoic acid, 

3- (3 ,4 ,5,6-tetrametrK>xy-2-methylterizyt^ acid , 
N-[4-(3A5,64etramethoxy-2^ethylberizyt)-2^r^ 

N-[5^3,4,5.(MetranTethoxy-2Hnethylberizy^ piperidine, 

N45-(3,4,5,64etranrethoxy-2-methylbenzy^^ 

N-{5^3,4,5,64etramethoxy-2Hiiethylte 

4- (3 A 5,64etramethoxy-2-metriylberu^)-24iydro acid, 

5- {3,4,5,64etrarnethoxy-2^e{hy1benzyl}-24iydroxyt>enzcMC acid, 
3^,4^,64etramethoxy-2^ethylbenzy0- acid, 

4- (3 ,4 ,5,64etramethoxy-2^emylbenzyf)-2-acetoxyt)erizoic acid, 

5- (3 t 4.5.64etramethoxy-2HTieth^r^ acid, 
3-(3,4,5.64etramethoxy-2-niethylte acid, 
methyl 5-<3,4,5,64etrametrraxy-2-nrethytbe 

5-{3 ,4 ,5.64e4ramethoxy-2-methylbenzyl)-2^etr^ acid, 

5-{3,4 ( 5 I 6-tetramethoxy-2^ethylbenzyl)-2^opropoxyt>enzoic add, 

methyl 5-<3.4,5,(MetrametrM5xy-2-methyiber^ 

methyl 5^3,4^,64etramethoxy-2-^nethylberizyl>-2^^^ 

methyl 5-(3,4,5,6-tetramethoxy-2^ethylbenzy!)-2^3-pyrkJyfmethy1oxy)ben^ 

methyl 5^3A5.64etrarru3trioxy~2^emyfber»zyf}-2^ 

mennyi 5^3,4 ,5,6-teirarnethoxy-2-meth^ 

5-(3,4,5,6-tetramethoxy-2^etrtylbenzy!)-2-pherw acid, 

5-(3,4,5 t 64e4ramethoxy-2-metr^ 

5(3 .4 ,5,64eti^ethoxy-2^ethylbenzyl)~2-{3^yrti acid, 
5-{3,4,5,64etramemoxy-2-metrrylben acid, 
N^5-{3,4,5,64etjrarrtetru)xy-2-fTre^ 

N45^3.4,5.64etrametrtoxy-2-met^ morphoPne, 

N-[5-(3A5,64ettarnethoxy-2^etriylbenz^ 

N^5^3,4,5,64etrafiiefooxy-2Hne^ 

hH5^3,4,5,64etramethoxy-2Hnethytben2^ 

N-l5^3,4,5,64eiramethoxy-2-^^ 

N-{5-(3,4,5 t 64etramethoxy-2-fnethylrjerizyl)-2-(metn^ 

N-{5^3,4,5,64etramethoxy-2-rneth^^ 

h45^3,4,5,64etra>hethc*y-2^e^ 

N45^3,4,5;64etiBfnetrK>xy^^ 

N-(5^3;4,5.S4etrarnethoxy-24nethylbenz^ 

N-[5-<3,4 ,5,64efraiTOthoxyr2«*nethylbenz^ 

N-{5-(3,4,5,64etfamethoxy-2Hne^^ morpholine, 
N-{5-<3 ,4 ,5.(Meti3metrraxy-2-methylbenzyI^^ 
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4- <5 Mimettwxy-3^ethyM,4^ acid - 
6-(5 6-dimethoxy-3-methyl-1 .4-benzoqiflnon-2-y1)methy»-2-benzyloxybenzoic acid. 

5- (5!6-dimelhoxy-3-methy!-1 ,4-benzoqi«nof>-2-yl)methyU2-benzyloxybeiuoic acid. 

3- (s!6-<iiniethoxy-3-methyl-1 ,4-tenzoquinon-2-yl)methyK2-benzytoxybenzoic add. 

5-(5]6^imethoxy-3-methyl-1 .44>enzoqutfK>n.2-yl)fnethyl-2-acetoxybenzoic add. 
3^5]6^methoxy-3-methyM ,4-benzoquinon-2-yl)methyl-2-acetoxybenzoic add. 

4- (5.6-dimethoxy-3-methyl-1 ,4-l^oquinorv2-yt)methyl-2-hydroxybenzoic add. 
5^5.6-dimethoxy-3^nethyl-1 .4-berac<?imK)o-2-y1)melhyi-24iydroxybenzotc add. 
3-<5!6-dimethoxy-3-methyM ^^enzoquin^-^meth^-hydroxybenzotc add. 
S^Wimethoxy^et^ 

5- (5,Mimethoxy-3*nei^ add - 
5_(5 ^methoxy-3^e!hyl-1.44>e^^ acid. 

5^5* 6^tmethoxy-3^nethyl-1. 44>enzoquinorv2^y0memy!-2^3-metboxyphenoxy)benzo«c aad. 

5-(56-dimethoxy-3-methyl-1 ,44>enzoqumor>-2-yt)me^^ acid - 

5^5 6^nmethoxy-3^nethyH ,4*enz« l uinorv2-y^^ aad. 

N-t4-<5 6Kfimethoxy-3-met^^ piperidine. 

N44-(5 6^methoxy-3-n*HhyM f 44>e^ 

N-[4^5 6KJimethoxy-3^em^ 

|*[6^56^methoxy-3-fii^ 

N-[5-(5 6^imethoxy-3-methyM ,44>enzc^ 

N-fS^Mimethoxy-JMn^ 

N45K5.Wimethoxy-3^ 

N- [3-{5.6-dimethoxy-3-methyl-1 .4^nzoquirM>n-2-yl)meth^^ 
N4M5 6-dimethoxy-3-methyH >bere«^itnorv2-yl)me^^ 
N-[3^56^methoxy-:Mn^ 

rH4-{5.6-dimethoxy-3-methyH ,44>eiuoquinoiv2^)me^ 
^5^5,6^imethoxy-3Hnem^ 

N-[5-(5 6-cfimelhoxy-3-methyi-1 .4-benzoquinofv2-y4)methyl-2-acetoxyberw 

N^5.6^methoxy^3^thyl-1.4^nzoquinon. 

NW5.6^metho)cy-3^th^ 

N-[3-(5 6^imethoxy-3^myM.44>enzoqui^ 

N43K5S^methoxy-3^thyM.44^ 

N-[5-(5 6Krimethox^3^myM.44^^ 
N-{5K5.6^imethoxy-3-fTiethyH ,44>enzoquinon-2-yl)ro^^ 

N-{3-<5 6-dimethoxy-3-methyH .44>enzoqu«x>iv2-yl^^ 

N^5-<5 r 6-dimethoxy-3-fnethyl-1 ,44>enzoqu!rx>n-2-y1)nw^ 
hH5^5.6^methoxy-3^t^^ 

N-(5-<5 6-dimethoxy-^niethyH Abenzoquinon-2-yl)^^ 
N-[5^5 6-dimethoxy-3-methyl-1 >W)enzoqutnofv2-yl^^ 
N-[5-<5 6^im€thoxy-3^thyf-1.4^nzoqulnofv 
IH545j6H«mtfiOJ(r^^ 
jsH5^S.6KTimethoxy-3-^ 

jsH5^5.6-dimetto^^ 

IsWsV.^^thoxy^Mi^ x 
N4M5.6Hfimethoxy^nethyl-1,4-b^ 

N4«56KTiiiH>1hoxy-^^ x 
N4M5'6^uxiettK)xy^ethy^1.44)efizoqui 

N-[5-<5 6Kfimethoxy-3^nethyH.4 4xmzoquinon-2-yl^ 
N-{5-{5 6«firoethoxy-3-fii^^ 
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N-[5^5,6^imethoxy-3^ethyM.4-benzoquin^^ 

N-[5^5.6^imemoxy-3-methyl-t.4-benzo^ 

N-[5-(5,6^methoxy-3-methyM,4-benzoquirw 

N45^5.6KJimethoxy-3-methyM,4-benzoquinon^^^ 

N^5,6^nrethoxy-3HT»ethyl-1.44)e^ 

line. 

N^5.6^imethoxy-3-niemyM.44>ere 

ine, 

N^5^5.6^methoxy-3^ethyM,44>enzoquuw^ 

line, 

N45^5,6^imethoxy-3^ethyM t 4^nzoquin<^ 
N^5^5,6KJimemoxy-3-methyM,44)enzcKjulrTO^ 
N^5^5,6^methoxy-3-methyi-1.44>enzoquim^ 

N- [5-<5.6-dimethoxy-3-methyl-1 ,4-berizoquiTOn-2-yt)methyl-2-acetoxybenzoyl]^-ch)oroaninne, 

N-[5^5,6^methoxy-3-methyM.4-bef«o<^n^ 

N-[5^5,(^imethoxy-3-rnethyl-1,44)enzcKjuin^ 

N45^5.6^methoxy-3^ethyM.4-benzc>quinon-2-yl)m^ 

N-[5^5.6^methoxy-3-methyM,4^nzoquinon-2-^^ 

N-[5-{5.6^imelhoxy-3^elhyM,4-benzcK^in^ 

N^5^5,6Kfimethoxy-3-memyl-1.44)enzoquinon-2-yOm^ 

N-[5^5,6^nrethoxy-3-methyl-1,4-benzoquirK)n-2^ 

N-(5^5.6^methoxy-3-methyM.44>enzoquirK5rh2-^ 

N45^5,6^methoxy-3-methyt- 1 ,4^rizoquinon-2-yl)methyl-24iydro^^ 

N^S-^.e-dimethoxy-S-roethyl- 1 ,4 -benzoquinon-2-yf)mett^-24iydroxybenzoyl]^K^anoaniline, 

N-[5-{5,6-diniethoxy-3-methyl- 1 ,44>enzcK]uinon-2-yl)methy!-24iydroxyben^^ 

N45^5,6^methoxy-3^ethyM,44>eftt^ 

N^5,6Kfimethoxy-3-methyM,4^enzo 

N-{5-<5.6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-y!) meth^^rydroxybenzoylHR^I-pnenytethytamine. 
N-{5-<5,6-dimethoxy-3-methyf- 1 r 4^iiZoquirwn-2-y0methyf-2-phenoxybenzoyf]-1 ,2,3 ,44etrahydroqu"rnoline, 
N-[5-(5,6-dimethoxy-3-methyH ,4-benzoqulnon-2-yl)melhyl-2-phenoxybenzoyl J-2-methylpiperidine, 
N-[5^5,6-<fimethoxy-3-methyM ,44>erizo^ ,2,3,4-tetrahydro- 
quinoHne, 

N^5-(5,6^methoxy-3^ethyM,4^nzo<^n^ 
N^5^5,6^methoxy-3-methyM,4^nzo^^ 
aniEhe, 

N45^5,6HfiitK5thoxy-3^em^ 

methyl 5^5.64tmethoxy-3^ethyM,44>enz^ 

N^eH^oropyridiiva-ylH^S.e-djmethoxy-S-rnethyl-l ,44>enzcK|iflnon-2-yl)methy*-2^ydroxybenzamide, 

N^2-<iik)ropyriditv3-yl)^5,^ 

N^2-«ditoro|^din-3-yf)^5.6^met^^ 

N^6-methoxypyn^in-3-yt)^5,6-d«^ 

rH^ethoxypyrkjirv3-yfH-(5,6-<fim^ 

N-l4^5,6^roethoxy-3-methyM,44K^ 

line, 

hH4^5 t 6^imethoxy-3^thyl-1 ,4-benzoquiiK^ 

line, 

N-(pyrkiin-3-yl)^(5 f 6^5nethoxy-3-methy^1 ,44>enzo(^non-2-yt)methy!-2-acetoxybenzamide 1 
N^pyridro-3-y!M^5,6Kfmreth^^ 

N^pyriduv4-yl>^^5,6Kfimetnoxy-3-methyt-1 ,4-benzoquinon-2-y0niethyl-24iydroxybenzamide^ 

^5^5,6-<ltmethoxy-3-n^ 

N45^5,6-din>ethoxy-3-methyM,44>erc 

*H5^5,6<Kmethoxy-3HnethyM,44>ere 

hH5^5.6Kfimethoxy-3^ethyM,44>ereo^^ 

N^5^5,6Kfimethoxy-3^efryM>^ 

N-[5-(5,6-dimethoxy-3-methyH ,44x2nzc*juinon-2-y1)methyf-24iy^ 

ethyl N-{5-(5,6-dimethoxy-3-niethyH ,4-benzoquinon-2-yl)n«thy^2-acet^^ 

ethyl N-[5-<5.6-cHmethoxy-3-niethyl-l ,4^nzoquinon>2-yl)nTethyl-2-hydroxybenzoy1 }-4-aminobenzoate. 
hH5^5.6^methoxy<^ethyM.44)enzoqu^^ 
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N^5^5.6^imethoxy-3^ethyMAbenzoqw 

N-[5^5.6-dimethoxy-3HTiethyM^ 

N-[5^5,6^imettK>xy-3^tm/M,4-ben 

N-(5^5.6^imethoxy-3-methyM^ 

N45^5.6^methoxy-3^eth^1,^^ 

N4pyritfin.2-y!)-5K5.6<limethoxy-3-niethy^ 

N^pyrkfin-2-y!)-5^5,6^imetho)cy-3-methyl-1^ 

NKpyridin^yl)-5^5.6^imet^^ 

N^pyrkltn-3-yl)-5^5.6<fimethoxy-^^ 

NH^cloprci>yl-5^5,6^tmethoxy-3^eta^ 

N-cyclopropy!-5-<5.6-dimethoxy-3-methyl-1 ,4-benzoqunon-2-y1) methyJ-2-hydroxybenzamide. 

N-cyclotiexyl-5-(5,6-dimettx)xy-3-niethyl-1 ,4-benzoquinon-2-yi) methyl-2-acetoxybenzamkte 

N^clohex^5-(5.6^imethoxy-3-memyM,44^^ 

N-methyl-N45^5,6^imethoxy-3-n^ 

N^ethyl-N45^5.6^irnethoxy-^^ 

N^3^5,6^inTethoxy-3^emyM.4-benz^ 

N-l3^5.6Hfimethoxy-3-methy1-1 ,4-benzoquinon-2-yl )methyl-2^ydroxybefttoyll^^^ 
ethyl N^5^5,6^methoxy-3-methyM.4-benzoq^ 
zoate, 

N-(pyridin^-yl)-5-(5.6^imetho^ 

N-(pyridirv3-yt)-5-(5.6^imethoxy-^^ 

N^yclopropyt-M5,6^imethoxy^^ 

N-cyclohexyl-5^5.Wimethoxy-3-ire^ 

N-(5^5,6^imethoxy-3^thyl-1,4^ 

N-[5K5,6^imethoxy-3-memyt-1 f 44)enzoquinorv2-yl^ 

line, 

N-[5^5.6-dimethoxy-3-methy«-1 ,44>enzoquinon-2-y0mem^ 

line, 

N-PKS.Wimetftoxy^metoyMA^ 

line, 

N- (3(5.6 ^imethoxy-3^ethyMAbenzoquino^^ 

N-[3-<5,6-dtmethoxy-3-methyl-1 .4 -benzoquinorv2-y0methyl-24iydro^^ 
N-[3-<5. 6-dimethoxy-3-methyf-1 .4-betttc<]WK^2-yl)memyl-2-a^^ 
N^3^5,6^methoxy-3HBethyl-1/l^nzoqw^ 

N-{6-methoxypyrkJiiv3-yO-M5^imemoxy-3-methyl-1 ;44>enzoquin<xv2-yi)methyt-2-acetoxybenzajTHde. 
N^6-nH>tho)cypyridin^yt^ .4-benzoquinon-2^l)n^thyJ-2^ydroxybenzanTide. 
^2,6^imettK>xypyridiiv3irt)-^ ,4^nzoquifK^2-yI)memyt-2-acetoxybenzamide t 
N^2.6^methoxypyn^in-3^5^5,^^^ 
N-(6-chk>ropymfin-3-y0-M5,6^methoxy-3-f^ 

N-(6-chtoropyridin-3-yI)-5^5,6Kfimethoxy-3-methyl-1 ,44>efizoqumQfv2-y^ 
^2K*i!oropyridirv3-y<)-5^5,^^ 

N-<2^i!ofopyn<iirv3-yt)-5^ .4^nz<x^inorh2-yf)methyl-24iydroxybenzamide I 
tert-butyl N-{5-(5,6-dimethoxy-3-methyl-1 ,44>eruoquirx>n-2-y0mem^^ 

N-^5,6Klinieth©xy^3^eto^ acid ' 
N-(5-<5!6-dimethoxy-3-methyl-1 /l-benzo<^tnon-2-yl)me^ acid. 



aniline, 



i^-jii^-y^ t v-*#wii*»»»»v#\7 w » wj . - t • 1 * • * * • - - 

N-[5-(5.6-olmethoxy-3-methy»-1 ,4~benzoqjirx>n-2-yi)iTie^ 
N-[5-<5 f 6Kfimethoxy-3-methyl-1 ,4-benzoquirK>fv2-yl)meth^^ 



mide. 



N^3-tert^oxycartx>r>ytpyrki^^ 

^3-hyttoxycanbori^ 
mide, 

N-(3-hydroxycarbc«ylpyn^ir>^ 

mide, 

N^5-tert^oxycattx>nylp^ f 4-benzoquinon-2yl)methyl-2-aceloxybenza- 

mide, 

N^5-hydroxycarbonylpynW2-y^ 
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mtde. 

^«¥*»<*^^ 
^S.e^methoxy-S-memyM^-benz^ 

fonate"^^^^ (methanesut- 
fanato 'J <P5 ^^ (methanes^ 

^^e^em^ (hydro . 

t*utyt N-{5-(S.6KSm e thoxy-3^ethyl-1 ,44*^ 
N ^™ e *ytem>nopyrtd.n.3-y^^ 

^5 6^fin*thoxy-3-methyM .4^rizoquinon-2-y1)methyl-2^droxyb^ 

^oZ££l^ 

^^T^^^^f^-^ 6 ^' 3 ^^ 1 •^"«^^2-y0me t hy ( -24^ X yb e nzan,ide 
^™*°*W™*cM-y1^^ 

H2.5HJimethoxy-3.4.6^nn^thy«benzyl)-2-acetoxybenzoicacid. 
M3.S,6^^TnethvM.4^nzoquinor^2-yl^^ 

^2-^oropynd.n^y^^^ 

E h«^^^J^ UC, tr^ 01 tWnp0Unds ^ ^ ^ invention are described 

^However. the production method of the compound as an active ingredient of the present invention is not Srmted 



(General Production Method] 



EL!!* SUt f tUted l * Jnzoic "*> dertvative represented by formula (I), which is used as an active ingredient of 
the present mvenUon. can be produced using a synthetic intermediate which can be prepared according toX ™^d 
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described in K. Suzuki, T. Tatsuoka. T. Ishrhara, R. Ogino, T. Miyazaki. F. Satoh, S. Miyano and K. Sumoto, Chem. 

Pharm. Bull.. 45, 668-674 (1997), or a method based thereupon. 

[0053] More specifically, an aldehyde compound represented by formula (IV): 



10 



15 




CHO 



(IV) 



(wherein R 3 to R 5 , R 9 and R 10 are as defined above) is allowed to react with a Grignard reagent or an organic lithium 
reagent prepared from a bromophenol derivative to afford a compound represented by formula (V): 



OR 5 



25 




30 (wherein R 3 to R 5 , R 9 and R 10 are as defined above, and Bn represents a benzyl group, which may be substituted), 
and this compound is reduced with a reducing agent such as triethylsflane in the presence of catalyst such as Lewis 
ackf or trimethyJsilyl trifluoromethanesulfonate and then catalytically reduced by stirring it in a hydrogen stream in the 
presence of catalyst such as palladium-carbon to obtain a phenol derivative represented by formula (VI): 



40 




(wherein R 3 to R 5 , R 9 and R 10 are as defined above). 

[0054] The obtained compound is stirred together with hexamethyienetetrarmne in a solvent such as trifluoroacetic 
add at a temperature from room temperature to 100°C and then hydrolyzed to obtain a compound represented by 
formula (Vila): 



55 
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fS 




CHO 



(Vila) 



(wherein B? to R 5 . R* and R>° are as defined above). 

[0055J This compound is stirred together with an alkylating agent such as dimethyl sulfate or benzyl bromide at a 
temperature from room temperature to 50"C in the presence of a base such as potassium carbonate or sodium hy- 
*ox,de ,n a solvent not participating in the reaction, such as acetone, to obtain a compound represented by formuL 



20 



25 



30 




CHO 



(Vllb) 



(wherein RJ> to R* R* and R« are as defined above and R* represents a lower alkyl group having from 1 to 6 carbons 
or an aralkyt group having from 7 to 14 carbons). 

^ e putting compound is dissolved m a solvent not participating in the reaction, such as acetonitrile and 
ten stirred at a temperature of 0 to 50*C in the presence of an oxidizing agent such as sodium chlorite and aqueous 
ertedb X f m 3 ***** ^ 3 phosph * e buffer 5011,1100 10 a substituted benzoic acid derivative 



45 



SO 




coon 



(la) 



(wherein R 3 to R 5 . R 9 and R 10 are as defined above and R 2 represents a lower alkyl group having from 1 to 6 carbons 
or an aralkyl group having from 7 to 14 carbons). 

10057] This carboxylic acid compound is treated with diazomethane or (trirnethylsayl)diazomethane in a solvent not 
participating m the reaction, such as methanol, or condensed with an alcohol represented by formula (VIII) 



R 6 -OH (Vllf) 



55 



(wherein R* represents a tower alkyl group having from 1 to 6 carbons or an aralkyl group having from 7 to 14 carbons) 
or an amine represented by formula (IX): 7 
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H — N 



\ 



(IX) 



(wherein R 7 and R 8 are as defined above) using a condensing agent such as 1-ethyl-a-{3-dimethylaminopropyI)car- 
bodnrnide hydrochloride or as an acid chloride form with oxatyt chloride or the like in the presence or absence of catalyst 
such as 4-dimethytaminopyridine in a solvent not participating in the reaction, such as methylene chloride, whereby a 
compound represented by formula (lb): 




(lb) 



(wherein R 2 to R 5 , R 9 and R 10 are as defined above and X* represents an esterified or amidated carboxyl group) can 
be obtained. 

(0058] The compound where in formula (lb). R 2 is a benzyl group which may be substituted is stirred at a temperature 
from room temperature to 50°C in a hydrogen stream in the presence of catalyst such as palladium-carbon, whereby 
a compound represented by formula (Ic): 



OR 9 




(wherein R 3 to R 5 . R 9 . R 10 and X* are as defined above) can be obtained. 
[0059] The compound (Ic) is: 

1) stirred together with an alkylating agent such as aJkyt hafide at a temperature of 0 to 100°C in the presence of 
a base such as potassium carbonate in a solvent not participating in the reaction, such as acetone, 

2) stirred together with a boronic acid derivative represented by formula (X): 



OH 
F 2 — B ( 

OH (X) 

(wherein R 2 represents an aryl group which may be substituted, or a heteroaryl group which may be substituted) 
in the presence of catalyst such as copper acetate in a solvent not participating in the reaction, such as methylene 
chloride or acetonitrile. or 

3) stirred together with an alcohol represented by formula (XI): 
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R 2 *-OH 



(XI) 



w 



15 



(wherein R 2 * represents a lower aikyf group which may be substituted, an araJkyi group which may be substituted, 
or a heteroarylalkyl group which may be substituted) in the presence of, for example, triphenyiphosphine (or trib- 
utylphosphme) and diethylazodicaroxylate (or N,N.hT,NMetramemyiazocncarboxy!ate) in a solvent not participating 
in the reaction, such as tetrahydrofuran, under the conditions of normal r Mitsunobu reactionsJ (or a modified 
method thereof), whereby a compound represented by formula (lb*): 




(lb') 



(wherein R 2 " represents a lower alkyl group having from 1 to 6 carbons, which may be substituted, an aryl group 
having from 6 to 12 carbons, which may be substituted, a heteroary! group having from 4 to 11 carbons, which 
may be substituted, an aralkyl group having from 7 to 14 carbons, which may be substituted, or a heteroarylalkyl 
group having from 5 to 1 3 carbons, which may be substituted, and R 3 to R 5 , R 9 . R 10 and X* are as defined above) 
can be obtained. 

[0060] The compounds (la), (lb) and (lb*) each is oxidized with an oxidizing agent such as ammonium cerium(IV) 
nitrate in a solvent not participating in the reaction, such as a mixed solvent of acetonitrile and water, whereby a 
benzoquinone derivative represented by formula (Id): 



35 



40 




(Id) 



45 



(wherein R 2 to R 5 and X are as defined above) can be obtained. 

[0061] Also, the compound where in formula (la). R 2 Is a benzyl group which may be substituted is stirred at a 
temperature from room temperature to 50°C in a hydrogen stream in the presence of catalyst such as palladium-carbon 
to remove benzyl group and then reacted with an acytating agent such as acetic anhydride or benzoic anhydride, 
whereby a compound represented by formula (te): 



50 



55 
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OF" 




C — C — R 



COOH 



11 



(ie) 



(wherein R* to R 5 R^ and R 10 are as defined above and R 11 represents a lower alkyt group having from 1 to 6 carbons, 
which may be substituted, or an aryt group having from 6 to 12 carbons, which may be substituted) can be obtained. 
[0062] This compound is oxidized with an oxidizing agent such as ammonium cerium(IV) nitrate in a solvent not 
participating in the reaction, such as a mixed solvent of acetonitrile and water, whereby a carboxyUc acid compound 
represented by formula (10: 




C— C — R 



COOH 



i 1 



(If) 



(wherein R 3 to R 5 and R 11 are as defined above) can be obtained. Then, this carboxyUc acid compound is condensed 
with an alcohol or an amine using a condensing agent in the presence or absence of catalyst such as 4^imethytami- 
nopyridine in a solvent not participating in the reaction, such as methylene chloride, whereby a compound represented 
by formula (Iq): 




— r — 



(ig) 



(wherein R 3 to R 5 and R 11 are as defined above and X' represents an esterified or amidated carboxyt group) can be 
obtained. 

[0063] Also, the compound of formula (Ic) is: 

1 ) reacted with an acid anhydride such as acetic anhydride in the presence of a base such as pyridine or triethyl- 

2) c^densed with a benzoic acid derivative which may be substituted or with a heteroaryt carboxytic acid derivative 
such as nicotinic acid or picoUnic acid using a condensing agent in the presence or absence of catalyst such as 
4^methyiammopyridine, or 

3) reacted with an acid chloride such as acetyl chloride or benzoyl chloride in the presence of a base such as 
pyridine or triethytamine, whereby a compound represented by formula (Ih): 
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OR 5 




(Ih) 



(wherein R 3 to R 5 . R 9 and R 10 are as defined above, R 11 ' represents a lower alkyt group having from 1 to 6 carbons, 
which may be substituted, an aryl group having from 6 to 12 carbons, which may be substituted, or a heteroaryl 
group having from 4 to 11 carbons, which may be substituted, and X* represents an esterified or amidated carboxyl 
group) can be obtained. 

[0064] This compound is oxidized with an oxidizing agent such as ammonium cerium(IV) nitrate in_a solvent not 
participating in the reaction, such as a mixed soJvent of acetonitrile and water, whereby a compound represented by 
formula (li): 




(Ii) 



(wherein R 3 to R 5 , R 11 * and X* are as defined above) can be obtained. 

[0065] The compounds (Ig) and (li) each is hydrotyzed by stirring it in the presence of a base such as sodium hy- 
drogertcarbonate in a solvent not participating in the reaction, such as a mixed solvent of methanol and water, whereby 
a compound represented by formula (Ij): 



O 




0 (Ii) 
(wherein R 3 to R 5 and X* are as defined above) can be obtained. 

[0066] The substances represented by formulae (la) to (Ij) of the present invention can inhibit the activation of NF- 
kB and therefore, are useful as a preventive or therapeutic agent for diseases caused by the activation of NF-kB, for 
example, diseases caused by excess production of various inflammation mediators or viral propagation. More specif- 
ically, these substances are useful as a preventive or therapeutic agent for diseases considered to be caused by the 
excess production of NO or TNF-o, for example, septic shock, osteoarthritis, rheumatoid arthris, cachexia, multiple 
organ failure, inflammatory bowel disease, malaria, acquired immune deficiency syndrome, human T-cefl leukemia, 
meningitis, hepatitis, myocarditis, type II diabetes, multiple sclerosis, Behcet disease, systemic lupus erythematosus 
and ischemic heart disease, and the like. 

In the case of using the compound of the present invention as the above-described medical composition, the 
compound can be used orally in the preparation form of tablets, capsules, elixirs, microcapsules or the Eke, or parenter- 
affy in the preparation form of injections such as a solution with water or other pharmaceuticaUy acceptable solution 
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or a suspension For example, the medical composition can be produced by mixing the compound with physiologically 
acceptable carriers, flavoring agents, exdpients. stabilizers and the like m a generally admitted form. Examples of the 
additive which can be mixed in tablets include a binder such as gelatin, swelling agents such as corn starch, excipients 
such as crystalline cellulose, and lubricants such as magnesium stearate. When formulated into capsules, the above- 
described composition may further contain Squid carriers. The aseptic composition for injection can also be formulated 

in the conventional manner. ... . .„,„ 

100671 Examples of the aqueous solution for injection include an isotonic solution containing glucose. An appropriate 
soluWIizer such as polyethylene glycol may be used in combination. Abo. buffer, stabilizers, preservatives, antioxidants, 
soothing agents and the like may be blended. The preparation thus obtained can be administered, for example, to 
mammals including humans. The dosage varies depending on the symptom and the like but in the case of oral admin- 
istration the daily dose for adult is generally from about 0.01 to 100 mg. preferably from about 0.1 to 50 mg. more 
preferably from about 1.0 to 25 mg. In the case of parenteral administration, for example, in the case of injection, the 
preparation is preferably administered by phtebodysis and the daily dose for adult is generally on the order from about 
0 001 to 50 mg preferably from about 0.01 to 25 mg. more preferably from about 0.1 to 10 mg. 
[0068] The effed of NF-kB inhibition can be examined by directly or indirectly measuring the expression of genes 
regulated by the activation of NF-xB. . .. „ 

[0069] The effect of inhibiting the excess production of inflammatory proteins can be examined by directly or indirect* 
measuring the levels of mflammatory protein ir^easingm toe culture rnedium or the body fl 

are stimulated with a cytokine such as IL-1 or TNF-o or with a fipopolysaccharide. As for the method of confirming the 
conventional anti-inflammatory effect, toe effect of inhibiting the edema caused by carrageenin or dextran can be 

ra070] n In these models, it is confirmed that toe production of NO or TNF-a is effectively inhibited (see M.C. Fifion 
and N C Phillips. B r. J. Pharmacol.. 122. 551-557 (1997); P.W. Tsao, T. Suzuki. R. Totsuka. T. Murata. T. Takagi. Y. 
Ohmachi H fji^ra and L Takata. Clin, immunot. Immunopathol. . 83. 173-178 (1997); S. Cuzzocrea. B. ZingarelB. 
P. Hake. A.L Salzman and C. Szabo. Free Radio. Biol. Med. . 24. 450-459 (1998)). ..... 

[0071] For specific diseases, the efficacy as a therapeutic agent for sepsis can be evaluated by admmistenng a 
fipopolysaccharide to an animal such as mice and measuring the effect of improving toe survival retio or toe tevefe of 
inflammatory cytokines in blood The effect as a therapeutic agent for rheumatoid arthritis can ^ ev^f *™*™* 
models suffering from arthritis caused by adjuvant or collagen (see. Y. figoet aL. J. Immunol., 147. 4167 
[0072] The effect as a therapeutic agent for intractable inflammation such as Crohn's disease, hepabbsand nephnte 
can be presumed using an animal model prepared by a known method or in accordance ™*^™^<^-£ 
Nishikawa et al., J. Exp. Med. . 180. 95 (1994); K. Kawasaki et aU J. Jmmunol. . 150. 1074 (1992)). Furtoermore. the 
effect as an organ transplant rejection inhibitor can be evaluated using, for example. GVH (Graft versus • Host)oT^ase 
or various organ transplant model animals (see. A.B. Cosimi et a).. J. Immunol., 142. 2617 (1990); and M. Isobe etal.. 
Science. 255. 1125 (1992)). . . 

[00 73] As such, toe effect of the NF-xB inhibitor as a therapeutic agent for diseases can be confirmed using various 
animal models which can be prepared by a known method or according to the method. 

[0074] The present invention is described in more detail with reference to Examples and Experiments, however, it 
should be noted that the present invention is not limited by them in any way. 

Reference Example 1 

3- (Benzytoxv)bromobenzene 

10075] 3-Bromophenol (50 g. 0.289 mol) was dissolved in acetone (500 ml) and after adding thereto in sequence 
anhydrous potassium carbonate (80 g. 0.580 mmd) and benzyl bromide (59 g. 0.345 md). toe solution was refluxed 
under heating for 3 hours. The reaction mixture was tittered and the filtrate was concentrated under reduced pressure. 
The obtained crude product was recrystalfized (the recrystaOzatfon operation was performed twice using hexane as 
a solvent) to obtain toe titled compound (45.0 g. 0.171 md. 59%). 

Reference Example 2 

4- (Benzvtoxv)bromobenzene 

[0076] 4-Bromophenol (100 g. 0.587 mol) was dissolved in acetone (1 .100 ml) and after adding thereto in sequence 
anhydrous potassium carbonate (159.53 g. 1.156 mmol) and benzyl bromide (103.78 g. 0.607 mol). the solution was 
refluxed under heating for 3 hours. The reaction mixture was filtered and the filtrate was concentrated under reduced 
pressure The obtained crude product was recrystalfized (toe recrystaflization operation was performed using hexane 
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as a solvent) to obtain the titled compound (120.76 g. 0.459 moi, 79%). 

Reference Example 3 

5 2^Benzyloxy)rxomobenzene 

[0077] 2-Bromophenol (50.0 g. 0.289 mol) was dissolved in acetone (400 ml) and after adding thereto in sequence 
anhydrous potassium carbonate (79.89 g, 0.578 mmol) and benzyl bromide (59.32 g. 0.347 mol), the solution was 
refluxed under heating for 3 hours. The reaction mixture was filtered and the filtrate was concentrated under reduced 
10 pressure. The obtained crude product was purified by silica gel column chromatography (hexane : AcOEt = 95:5) to 
obtain the titled compound (30.0 g. 0.114 mol, 40%). 

Reference Example 4 

*5 1-(3,4,5,6-Tetramethoxy-2>methylphenyl)-H3> benzyloxy phenyl) methanol 

£0078] An anhydrous tetrahydrofuran (50 ml) solution of 3,4,5,6-tetramethoxy-2-methylben2aldehyde (14 g, 0.058 
mol) was added dropwise under ice cooling to a Grignard reagent (150 ml tetrahydrofuran solution) prepared from 

3- (benzyfoxy)bromobenzene (18.4 g. 0.070 mol) and magnesium (1.87 g, 0.077 mol). and the resulting solution was 
20 stirred for 2 hours. The reaction solution was poured in an aqueous solution of saturated ammonium chloride and 

extracted with ether. The extract was washed with saturated brine and then dried. The reaction solution was filtered, 
the filtrate was concentrated and the obtained crude product was purified by silica gel column chromatography (hexane : 
ethyl acetate = 4:1) to obtain the titled compound (23.5 g, 0.055 mot. 95%). 

25 Reference Example 5 

H3.4 t 5,6-TetrametfK>xy-2^ethylphe^ 

[0079] An anhydrous tetrahydrofuran (20 ml) solution of 3,4,5 f 6-tetrametrK>xy-2-methyIbenzaldehyde (3.65 g f 0.0 1 5 
30 mot) was added dropwise under tee cooling to a Grignard reagent (30 ml tetrahydrofuran solution) prepared from 

4- (benzyloxy)bromobenzerte (8.00 g, 0.030 mol) and magnesium (0.81 g. 0.033 mol), and the resulting solution was 
stirred for 2 hours. The reaction solution was poured in an aqueous solution of saturated ammonium chloride and 
extracted with ether. The extract was washed with saturated brine and then dried. The reaction solution was filtered, 
the filtrate was concentrated and the obtained crude product was purified by silica gel column chromatography (hexane : 

35 ethyl acetate = 4:1) to obtain the titled compound (5.93 g. 0.014 mol, 92%). 

Reference Example 6 

1- (3, 4,5, 6-Tetramethoxy-2-methylphenyl)-1 -(24>enzyk)xyphenyl)methanol 

40 

[0080] An anhydrous tetrahydrofuran (30 ml) solution of 3 t 4,5.6-tetramethoxy-2-methylbenzaldehyde (5.00 g, 0.021 
mol) was added dropwise under ice cooling to a Grignard reagent (35 ml tetrahydrofuran solution) prepared from 

2- (bertzyloxy)bromobenzene (11 .50 g, 0.044 mol) and magnesium (1 .16 g, 0.048 mol), and the resulting solution was 
stirred for 2 hours. The reaction solution was poured in an aqueous solution of saturated ammonium chloride and 

45 extracted with ether. The extract was washed with saturated brine and then dried. The reaction solution was filtered, 
the filtrate was concentrated and the obtained crude product was purified by silica gel column chromatography (hexane : 
ethyl acetate = 4:1) to obtain the titled compound (8.80 g, 0.021 mol, 99%). 

Reference Example 7 

50 

3- (3.4 ,5,6-TetrametrK>xy-2-meth^ 

[0081] A methylene chloride solution of the compound obtained in Reference Example 4 (253 g. 59.67 mmol) was 
added dropwise to a methylene chloride solution (1 ,000 ml) of triethyisiiane (8.33 g. 71 .64 mmol) and TMSOTf (2.65 
55 g, 11 .92 mmol) and the resulting solution was stirred at room temperature for 1 hour. The reaction solution was washed 
with water and then dried, and the solvent was removed by distillation. The residue was dissolved in ethanot (100 rrrf) 
and dioxane (150 ml) and then added to an ethanot suspension (50 ml) of 5% Pd-C (3 g) and thereafter, the solution 
was stirred at room temperature for 16 hours in a hydrogen stream. The reaction solution was filtered, the filtrate was 
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concentrated and the obtained residue was purified by silica get column chromatography (hexane : ethyl acetate = 3: 
1) to obtain the titled compound (18.4 g, 57.9 mmol. 97%). 

Reference Example 8 

4-<3.4 t 5^Tetramethoxy-2-methylbenzyl)phenol 

[0082] A methylene chtonde solution (70 m.) of the compound obtained in Reference ^^^^"^"j 
was added dropwfee to a methylene chloride solution (80 ml) of triethyteBane (0.99 g. 8.52 mmol) and TMSOTI (Ml 
^SL^Z the resting solution was stirred at room temperature for 1 hour. The T"'?"^^^ 
wtth water and then dried, and the solvent was removed by distillation. The rescue was di^ved'" efta** SO ml 
and then added to an ethano. suspension (250 ml) of 5% Pd-C (500 mg) and thereafter me sohifon «*^edat 
room .emperature for 16 hours in a hydrogen stream. The reaction solution was fflterer Uhe HHrate was 
and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate - 4.1) to obtain the 
titled compound (1.96 g. 6.15 mmol. 87%). 

Reference Example 9 

2^3.4.5.6-Tetramethoxy-2-methylbenzvnphenol 

(0083] A methylene chloride solution (130 ml) of the compound obtained in Refererrce ^^^00 * 21*3 
mnJwasaddeddropvrisetoamem^ 

m^ g 4 23 mmol) and the resulting solution was stirred at room temperature for 1 hour. The reacbon^Mwn v«s 
wa*ea wim water and then dried, and the solvent was removed by distillation. The residue was d.ssolved m eft** 
Smhand men added to an etnanol suspension (350 ml) of 5% Pd-C (1.5 g) and .hereafter, the solution was stored 

and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate - 4.1) to obtam the 
titled compound (5.67 g. 17.83 mmol. 84%). 

Reference Example 10 

4^3.4.5.6-TetrarnetrK,^^ <M and ^3.4.5.64etrarr^thoxy-2-methylbenzyl)- 

2-hydroxybenzaldehvde (B) 

10084} 3-(3.4.5.6-TeUamethoxy-2-rnethytbenzyl)phenol (11.17 g. 35.13 mmoO and ^^^^.^^1' 
0 046 mol) were dissolved in trilluoroacetic acid (100 ml) and the solution was stirred under heating at (or 4 hours 
X thTcompletion of reaction, the solvent was removed by distittation and to the obtained res,due^t^(100 ml) 
CJa^eT^e resulting solution was stirred for 30 minutes and extracted with methylene cWoride. The extractwas 
water andlL dried, the solvent was removed by distortion and Jhe obtained ^-sPunfiedby 
SLa gel column chromatography (hexane : ethyl acetate = 9:1) to obtain the titled compound A (3.35 g, 9.68 mmol. 
28%) and compound B (2.03 g. 18%). 

Reference Example 11 
S^3.4.5.6-TetranietrK>xy-2-metlwlben^ 

10085] 4^3.4.5.6-Tet ra metrK>xy-2-rnethylben 2 yl)phenol (14.5 g. 45.60 mmof) ^^^^^^^4 
59.29 mrnot) were dissolved in trifluoroacetic add (100 ml) and the solution was stirred under heating at 80»C for 4 
££She conation of reaction, the solvent was removed andto **^^^"J™ 

ml) was added The resulting solution was stirred for 30 minutes and extracted with methylene cWonde. The extract 
was^So witii -ter and men dried, the solver* was removed by distillation and the obtoined res^ w^ntied 
b^lica gel column cinematography (texane :etrtfac^^ 
78%). 
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Reference Example 12 

3^3,4,5 t 6-Tetramethoxy-2-methytbenzy<)-2-hydroxybenza»dehyde 

5 (0086] 2^3,4,5.6-Tetramethoxy-2-rnethy!benzy1)phenol (8.64 g. 27.17 mmol) and hexamethyfenetetramine (5.00 g, 
35.67 mmol) were dissolved in trifluoroacetic acid (100 ml) and the solution was stirred under heating at 80°C for 4 
hours. After the completion of reaction, the solvent was removed by distillation and to the obtained residue, water (100 
ml) was added. The resulting solution was stirred for 30 minutes and extracted with methylene chloride. The extract 
was washed with water and then dried, the solvent was removed by distfllation and the obtained residue was purified 

10 by silica gel column chromatography (hexane : ethyt acetate = 4:1) to obtain the ©led compound (2.50 g, 7.23 mmol, 
27%). 

Reference Example 13 

' 5 4^3,4,5.6-TetrametrKJXv-2-methyflberizyl)-2-benzytoxybenzaldehyde 

[0087J 4^3 t 4,5.6-Tetramethoxy-2^ethylbenz7i)-2^ydroxybenzaldehyde (743 mg, 2.14 mrnol) was dissolved in ac- 
etone (50 ml) and after adding thereto anhydrous sodium carbonate (593 mg, 4.30 mmol) and benzyl bromide (477 
mg, 2.79 mmol), the solution was stirred at room temperature for 16 hours. The reaction solution was filtered, the filtrate 
20 was concentrated and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate 
= 3:1) to obtain the titled compound (864 mg, 1 .98 mmol. 93%). 

Reference Example 14 

25 6-(3,4 5,6-TetrametTK>xy-2-methyfoerizyl^^ 

(0088] 6-(3,4,5,6-Tetramethoxy-2-methylberizyi)-2-hydroxybenzaldehyde (1 87 mg, 0.54 mmol) was dissolved in ac- 
etone (20 ml) and after adding thereto anhydrous sodium carbonate (149 mg, 1.08 mmol) and benzyl bromide (120 
mg, 0.70 mmol), the solution was stirred at room temperature for 16 hours. The reaction solution was filtered, the filtrate 
30 was concentrated and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate 
= 3:1 ) to obtain the titled compound (221 mg, 0.51 mmol, 94%). 

Reference Example 15 

35 5-(3 > 4.5,6-Tetramethoxy-2-methylbenyf)-2- benzyloxybenzaldehyde 

[0089] 5^3A5,6-TetramettK>xy-2-methylD^ (0.100 g. 0.290 mo!) was dissolved in ac- 

etone (10 ml) and after adding thereto anhydrous sodium carbonate (0.080 g, 0.579 mmol) and benzyl bromide (0.059 
9. 0.347 mmol), the solution was refluxed under heating for 3 hours. The reaction solution was filtered, the filtrate was 
40 concentrated and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 4: 
1) to obtain the titled compound (0.114 g, 0.261 mmol. 90%). 

Reference Example 16 

45 3^3,4,5.6-Tetramethoxy-2-fTieth 

[0090] 3-(3,4,5,6vretramethoxy-2^i^^ 3.35 mof) was dissolved in ace- 

tone (5 ml) and after adding thereto anhydrous sodium carbonate (1.02 g, 7.38 mmol) and benzyl bromide (0.69 g. 
4.02 mmol). the solution was refluxed under heating for 3 hours. The reaction solution was filtered, the filtrate was 
so concentrated and the obtained residue was purified by silica gel column chromatography (hexane : ethyt acetate = 2: 
1) to obtain the titled compound (1.45 g, 3.32 mmol. 99%). 

Reference Example 17 

« 5^3A5.6-Tetran>ethoxv-2-methv^ 

[0091] 5^3A5,6-Tetramethoxy~2-metby^ 1 .45 mmol) was dissolved in eth- 

anol {15 ml) and after adding thereto in sequence sodium hydroxide (0.064 g t 1.59 mmol) and dimethyl sulfate (0.200 



23 



EP1314 712 A1 



g 1 59 mmol), the solution was stirred at room temperature for 12 hours. After the completion of reaction, the reaction 
solution was poured into a cold diluted hydrochloric acid solution and extracted with ethyl acetate. The extract was 
washed with water and then dried, the solvent was removed by distillation and the obtained residue was purified by 
silica gel column chromatography (hexane : ethyl acetate = 4:1) to obtain the titled compound (0.359 g, 0.998 mmol. 
5 69%). 



Reference Example 18 

10 

[0092] 5^3.4.5.6-Tetramemoxy-2-methytben2yl)-2-hydroxybenzaldehyde (0.500 g. 1.45 mmoi) was dissolved in 
DMF (15 ml) and after adding thereto in sequence anhydrous potassium carbonate (0.359 g, 2.60 mmol) and isopropyf 
bromide (0.320 g. 2.60 mmol). the solution was refluxed under heating for 3 hours. Trie reaction mixture was filtered, 
the filtrate was concentrated and the obtained residue was purified by silica ge! column chromatography (hexane : 
15 ethyl acetate = 4:1 ) to obtain the titled compound (0.530 g, 1 .37 mmol. 94%). 



Example 1 

4- (3.4.5. 6-Tetramethoxv-2-meft^ acid 

20 

[0093J An aqueous solution (2 ml) of sodium dihydrogenphosphate (157 mg, 1.31 mmol). an aqueous solution (7 
ml) of sodium chlorite (795 mg. 80%. 7.07 mmol) and aqueous hydrogen peroxide (0.5 ml. 30%) were added to an 
acetonitrile solution (5 ml) of 4-(3,4.5,64etramethoxy-2Hnemylben^^ (735 mg. 1 .69 mmol) 

and the resulting solution was stirred at room temperature for 16 hours. The reaction solution was diluted with water 
25 and then extracted with ethyl acetate. The extract was washed with an aqueous 10% sodium hydrosuifite (Na^cg 
solution and saturated brine, then dried and concentrated to obtain the titled compound (603 mg, 1.33 mmol, 79%). 



Example 2 

so 643.4.5.6-Tetramemoxy-2-methvlben2YlV2> benzyloxybenzoic acid 

[0094] An aqueous solution (1 ml) of sodium dihydrogenphosphate (24 mg. 0.20 mmol), an aqueous solution (3.5 
ml) of sodium chlorite (123 mg. 80%. 1.09 mmol) and aqueous hydrogen peroxide (0.08 ml, 30%) were added to an 
acetonitrile solution (2.5 ml) of 6K3.4.5.64etramethoxy~2-me^ (112 m 9. ^ 

35 mmol) and the resulting solution was stirred at room temperature for 16 hours. The reaction solution was diluted with 
water and then extracted with ethyl acetate. The extract was washed with an aqueous 10% sodium hydrosuifite 
(Na^O^ solution and saturated brine, then dried and concentrated to obtain the titled compound (106 mg. 0.23 mmol. 
91%). 

40 Example 3 

5-(3 A5.6-Tetramethoxy-2-memv^ acid 

[0095] An aqueous solution (10 ml) of sodium alhydrogenphosphate.(12.0 g. 0.100 mol), an aqueous solution (30 
45 ml) of sodium chlorite (5.19 g. 0.0577 mol) and aqueous hydrogen peroxide (1.701 ml. 30%) were added to an ace- 
tonitrile solution (30 ml) of 5-<3,4.5,6-tetramethoxy-2^ethyl^ (5 60 g. 0.0128 mol) 
and the resulting solution was stirred at room temperature for 5 hours. The reaction solution was diluted with water 
and then extracted with ethyl acetate. The extract was washed with an aqueous saturated sodium hydrosuifite 
{Ua&OJ solution and saturated brine, then dried and concentrated to obtain the titled compound (5.20 g. 0.0115 
50 mol. 90%). 



Example 4 

M3A5,6-Tetramethoxy-2^efoylb^ acid 

[0096] An aqueous solution (7 ml) of sodium Dihydrogenphosphate (4.01 g. 33.42 mmol). an aqueous solution (7 
ml) of sodium chlorite (1 .74 g. 1 9.33 mmol) and aqueous hydrogen peroxide ( 1 .89 ml. 30%) were added to an acetonitrile 
solution (12 ml) of 3^3.4,5,6Metramethoxy-2-methy^ 0-87 g. 4.28 mmol) and the 
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resulting solution was stirred at room temperature for 5 hours. The reaction solution was diluted with water and then 
extracted with ethyl acetate. The extract was washed with an aqueous saturated sodium hydrosutfite (Na^Cy solution 
and saturated brine, then dried and concentrated to obtain the titled compound (1.90 g. 4.20 mmol, 98%). 

Example 5 

N4H3,4.5.6-TetrametrK>xy-2^ethylben^ 

10097J Piperidine (56 mg, 0.6576 mmof) and 1 ^thyt-3^3^imethylammopropyl)carbodifmide hydrochloride (169 mg f 
0.8815 mmol) were added to a methylene chloride solution (20 ml) of 4-{3,4 f 5.6-tetramethoxy-2-methyfbenzyl)>2-ben- 
zyloxybenzoic acid (1 73 mg. 0.3827 mmol) and the resulting solution was stirred at room temperature for 8 hours. The 
reaction solution was poured into ice water and then extracted with methylene chloride. The extract was washed with 
water and then dried, and the solvent was removed by distillation. The obtained residue was purified by flash column 
chromatography (hexane : ethyl acetate = 2:1) to obtain the titled compound (129 mg, 0.2485 mmol, 65%). 

Example 6 

N45-(3 t 4,5.6-Tetramethoxy-2-methylben2yl)-2-benzyloxybenzoyll piperidine 

10098] Piperidine (0.358 g. 4.20 mmol) and 1^thyl-3^3^rriethylaminopropyl)cait)odiimide hydrochloride (1.21 g. 
6.30 mmol) were added to a methylene chloride solution (50 ml) of 5-(3,4,5,64etramemoxy-2-methylbenzyl)-2-benzy- 
loxybenzoic add (0.95 g. 2.10 mmol) and the resulting solution was stirred at room temperature for 12 hours. The 
reaction solution was poured into ice water and then extracted with methylene chloride. The extract was washed with 
water and then dried, and the solvent was removed by distillation. The obtained residue was purified by silica gel 
column chromatography (chloroform : methanol = 50:1) to obtain the titled compound (1.02 g. 2.09 mmol. 99%). 

Example 7 

N^5-(3,4,5,6-TetrametfK?xy-2^ethy^ rrtorphotine 

(0099J Morpholine (0.451 g, 5.17 mmol) and 1^yf-3^3-tfmethylamirio^^ hydrochloride (1.49 g, 

7.76 mmol) were added to a methylene chloride solution (80 ml) of 5-(3,4.5,6-tetramethoxy-2-methylbenzyl)-2-benzy- 
loxybenzoic arid (1.17 g. 2.59 mmol) and the resulting solution was stirred at room temperature for 12 hours. The 
reaction solution was poured into ice water and then extracted with methylene chloride. The extract was washed with 
water and then dried, and the solvent was removed by distillation. The obtained residue was purified by silica gel 
column chromatography (chloroform : methanol = 50:1) to obtain the titled compound (127 g, 2.59 mmol. 99%). 

Example 8 

|vH5^3,4,5.6-TetramethoxY-2^mvlber^ 

[0100] p-Methoxyanitine (0.250 g. 2.03 mmol). triethylamine (0.206 g, £03 mmol) and 2-chion>1 ,3-dimethytimida- 
zofinium chloride (0.344 g, 2.03 mmol) were added to a methylene chloride solution (40 ml) of 5-(3,4,5.6-tetramethoxy- 
2-methylbenzyl)-2-ben2yloxybenzoic acid (0.460 g, 1 .02 mmol) and the resulting solution was stirred at room temper- 
ature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The 
extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was 
purified by preparative thin-tayer chromatography (ethyl acetate : hexane = 1:2) and recrystaffized from ether to obtain 
the titled compound (0.211 g, 0.379 mmol. 37%). 

Example 9 

4-(3 ,4,5.6-Tetramethoxy-2-cnethylbenzyl)-^^ acid 

10101] 10% Pd-C (50 mg) was added to an ethanol (10 ml) and dtoxane (10 ml) mixed solution of 4^3.4.5,6-tetranv 
ethoxy-2-memy!benzyf)-2^nzyk)xybenzoic acid (1 50 mg, 0.3554 mmol) and the resulting solution was stirred at room 
temperature for 16 hours in a hydrogen stream. The reaction solution was littered, the filtrate was concentrated under 
reduced pressure, and the residue was washed with hexane to obtain the titled compound (97 mg, 0.2679 mmol, 75%). 
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Example 10 

5-Q.4.5 6-Tetramethoxy-2-methytbenzyl- 2-hvdroxYbenzo<c acid 

[0102] 5-(3 4 5 6vreUamemoxy-2-methylben^^ 1.156 mmol) was dissolved ia 

ethanol (20 nil) and after adding thereto an ethanol suspension (3 ml) of 5% Pd-C (0.250 g), the solution was stirred 
at room temperature for 16 hours in a hydrogen stream. The reaction solution was filtered, the filtrate was concentrated, 
and the obtained residue was recrystallized from ether to obtain the titled compound (0.630 g, 1.74 mmol. 79%). 



Example 11 

:M3A5.6-Tetramethoxy-2-meth^^ 

10103] 3-(34 5.6-Tetrametrioxy-2^ 1 .1 5 mmol) was dissolved in eth- 

anol (10 mi) and after adding thereto an ethanol suspension (3 ml) of 5% Pd-C (0.15 g). the solution was stirred at 
room temperature for 16 hours in a hydrogen stream. The reaction solution was filtered, the filtrate was concentrated, 
and the obtained residue was purified by silica gel column chromatography (chloroform: methanol = 9:1) to obtain the 
titled compound (0.41 g. 1.13 mmol, 98%). 



Example 12 

4-(3.4 t 5,6-Tetrametho)(y-2-memylbenzyl)-2>acetoxybenzoic acid 

[0104] 4-<3 4 5 6-Tetramemoxy-2-methylb^ (97 mg, 0.2679 mmol) was dissolved in ace- 

tic anhydride' (20 ml) and the resulting solution was refluxed under heating for 2 hours. The reaction solution was 
concentrated and the residue was purified by silica gel column chromatography (5% methanol-methylene chloride) to 
obtain the titled compound (65 mg. 0.1608 mmol. 60%). 



Example 13 

543.4.5,6-TetrametrKMy-2-me^ add 



[0105] JH3 4 5 6-Tetrametrioxy-2-memyto add (1.30 g, 3.59 mmol) was dissolved in acetic 

anhydride (5 mO and the resulting solution was stirred under heating at 65°C for 3 hours. The reaction solution was 
cooled and after adding thereto water (20 ml) and stirring at room temperature for 1 hour, extracted with ethyl acetate. 
The extract was washed with saturated brine and then dried, and the solvent was removed by distillation. The residue 
was purified by silica gel column chromatography (chloroform : methanol = 10:1) to obtain me titled compound (0.99 
g. 2.45 mmol. 68%). 



Example 14 

3^3.4.5,6TetrametrK)xy-2-methvtt^ add 

[0106] 3-<3 4.5.6-Tetramethc*y-2^^ acid (0.288 g. 0.795 mmol) was dissolved in ace- 

tic anhydride (5 ml) and the resulting solution was stirred under heating at 65°C for 3 hours. The reaction solution was 
cooled and after adding thereto water (20 ml) and stirring at room temperature for 1 hour, extracted with ethyl acetate. 
The extract was washed with saturated brine and then dried, and the solvent was removed by distillation. The residue 
was purified by silica gel column chromatography (chloroform : methanol = 9:1) to obtain the titled compound (0.245 
g, 0.541 mmol. 68%). 



Example 15 

Methyl 5^3,4 ,5.6-tetrarnethoxv-2^emylte 

[0107] 5^3.4,5.*Tetrar^^ acid (0.800 g. 2^1 mmol) was dissolved in a 

mrxedsolveTito4metrianc4 

solution) (0 303 g. 2.65 mmol). the solution was stirred at room temperature for 3 hours. The reaction solution was 
concentrated and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 3: 
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1) to obtain the titled compound (0.800 g. 2.13 mmol, 96%). 
Example 16 

5-{3 t 4 ,5. 6-Tetramethoxy-2'methylbenzyt>2-methoxyben2oic acid 

10108] An aqueous solution (5 ml) of sodium dihydrogenphosphate (1.06 g. 8.86 mmol). an aqueous solution (7 ml) 
of sodium chlorite (0.460 g. 5. 11 mmol) and aqueous hydrogen peroxide (0.502 ml. 30%) were added to an acetonitrile 
solution (10 ml) of 5-(3.4.5.6-tetramemoxy-2-memy^^ (0.409 g, 1.14 mmol) and the 

resulting solution was stirred at room temperature for 5 hours. The reaction solution was diluted with water and then 
extracted with ethyl acetate. The extract was washed with an aqueous saturated sodium hydrosuffite (Na^Cg solution 
and saturated brine, then dried and concentrated. The obtained residue was purified by silica gel column chromatog- 
raphy (hexane : ethyl acetate = 2:1 ) to obtain the titled compound (0.260 g, 0.691 mmol. 61 %). 

Example 17 

S-(3,4,5.6-TetrametrK>xy-2-methyl benzyl )-2Hsopropoxybenzoic acid 

(01091 An aqueous solution (5 ml) of sodium dihydrogenphosphate (1.28 g, 10.65 mmol). an aqueous solution (7 
ml) of sodium chlorite (0.533g. 6.1 5 mmol) and aqueous hydrogen peroxide (0. 18 ml. 30%) were added to an acetonitrile 
solution (5 ml) of 5-(3.4.5 t 6-tetramethoxy-2-memytbenzyt)^^ (0.530 g. 1.37 mol) and the re- 

sulting solution was stirred at room temperature for 5 hours. The reaction solution was diluted with water and then 
extracted with ethyl acetate. The extract was washed with an aqueous saturated sodium hydrosulfite (Na^OJ solution 
and saturated brine, then dried and concentrated to obtain the titled compound (0.475 g. 1.18 mmol. 86%). 

Example 18 

Methyl 5-(3 .4,5.6-tetrametrH>xy-2-memylbere 

{0110] Methyl 5^3.4.5.64etramethoxy-2-methylbenzyl)-2-hyd (0.510 g t 1.18 mmol) was dissolved in 

methylene chloride (12 ml) and after adding thereto in sequence copper acetate (0.215 g. 1.18 mmol). phenyfboronic 
acid (0.289 g. 2.37 mmol). Molecular Sieves 4A (0.300 g). triethytamine (0.299 g. 2.96 mmol) arid pyridine (0.234 g. 
2.96 mmol), the solution was stirred at room temperature for 12 hours. The reaction solution was filtered and the filtrate 
was poured into water and then extracted with methylene chloride. The extract was washed with saturated brine, then 
dried and concentrated. The obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate 
= 3:1) to obtain the titled compound (0.220 g. 0.487 mmol, 41%). 

Example 19 

Memyt5-(3,4.5 t 6-tetrcmethoxy-2-memv^ 

C0111] Methyl 5^3 t 4.5,6^etrametrioxy-2-methy^ (0.805 g, 2.14 mmol) was dissolved in 

methylene chloride (50 ml) and after adding thereto in sequence copper acetate (0.429 g. 2.36 mmol). 3-methoxyphe- 
nyfboronic acid (0.651 g. 4.28 mmol). Molecular Sieves 4A (0.500 g) f triethylamine (0.541 g, 5.35 mmol) and pyridine 
(0.423 g. 5.35 mmol). the solution was stirred at room temperature for 12 hours. The reaction solution was filtered and 
the filtrate was poured into water and then extracted with methylene chloride. The extract was washed with saturated 
brine, then dried and concentrated. The obtained residue was purified by silica gel column chromatography (hexane : 
ethyl acetate = 4:1) to obtain the titled compound (0.200 g, 0.414 mmol. 19%). 

Example 20 

Methyl 5^3.4,5.64etramettoxy-2-memy^ 

[0112J 3-PyrkJinemethanol (0.084 g. 0:774 mmol). tri-rv^utytphosphme (0.156 g. 0.774 mmol) and N.N.N , X«tetram- 
ethylazodicarboxamkie (0.133 g. 0.774 mmol) were added to a benzene solution of methyl 5-(3.4,5.6-tetramethoxy- 
2-methytt>en2^)-2-hydroxybenzoate (0.194 g, 0.516 mmol) and the solution was stirred at room temperature for 12 
hours. The reaction solution was poured into an aqueous 2N sodium hydroxide solution (15 ml) and then extracted 
with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 



27 



EP 1 314 712 A1 

The obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 2:3) to obtain the 
titled compound (0. 167 g. 0.358 mmol. 69%). 

Example 21 

Methyl s^3,4.5.6^etranTethoxv-2^mylben2vl)-2^yridylmethyloxy) benzoate 

101131 4-Pyridinemethanol <0.232 g. 2.13 mmol). m -n4>utylphosphine (0.430 g. 2.13 mmol) and N.N.N\ir-tetrame- 
thylazodicarboxamide (0.366 g. 2.13 mmol) were added to a benzene solution of methyl 5-(3.4.5.6-tetramemoxy- 
2-methylbenzyl)-2-hydroxybenzoate (0.500 g. 1.33 mmol) and the solution was stirred at room temperature for 12 
hours The reaction solution was poured into an aqueous 2N sodium hydroxide solution (15 ml) and then extracted 
with methylene chloride. The extract was washed with water and then dried, and the solvent was rented by distiOation^ 
The obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 2:3) to obtain the 
titled compound (0.610 g. 1 .31 mmol. 98%). 

Example 22 

Methyl S-(3.4.S.64etiamethoxv-2-methy1benz^ 

101 14] Methyl 5K3.4.5.6-tetramethoxy-2-methylbenzyl)-2-hydroxybenzoate (1 .09 g. 2.53 mmol) was dissolved in ac- 
etone (50 ml) and after adding thereto anhydrous sodium catenate (0.420 g. 3.03 mmol) and ten-butyl b«orm»ceta e 
(0 592 g 3 03 mmol). the solution was refluxed under heating for 3 hours. The reaction solution was filtered, the filtrate 
was concentrated, and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate 
= 2:1) to obtain the titled compound (0.650 g. 1.33 mmol, 53%). 

Example 23 

5-<3.4.S.6-Tetramtethoxy-2-methylpenzv1)-2-phenoxyb enzoic acid 

1011 51 Methyl 5^3,4.5.6-tetrametrK)xy-2^emylbervzyl)-2-pherKjxybenzoate (0.220 g. 0.487 mmol) was dissolved in 
a mixed solution of an aqueous 1 N NaOH solution (3 ml) and 1,4-dioxane (5 ml) and the resulting solution was starred 
at room temperature for 12 hours. The reaction solution was diluted with water, rendered acidic with concentrated 
hydrochloric acid and then extracted with ether. The extract was washed with water and then dried, and the solvent 
was removed by distillation. The residue was purified by silica gel column chromatography (hexane : ethyl acetate - 
.2:1) to obtain the titled compound (0.210 g. 0.479 mmof. 98%). 

Example 24 

5-<3.4.5.6-Tetramethoxv-2-methylbet^^ 

[01161 Methyl 5-(3.4,5.64etramethoxy-2-reemylbenzy^ (0200 g. 0.414 mmol) was 

dissolved in a mixed solution of an aqueous IN NaOH solution (3 ml) and 1.4-dioxane (3 ml) and the resulting solution 
was stirred at room temperature for 6 hours. The reaction solution was diluted with water, rendered acidic with con- 
centrated hydrochloric acid and then extracted with ether. The extract was washed with water and then dned andthe 
solvent was removed by distillation. The residue was recrystaOized from ether to obtain the titled compound (0.190 g. 
0.408 mmol. 99%). 

Example 25 

5-(3.4.5.6-Tetramethoxy-2-reelhv^ 

101171 Methyl 5^3.4.5.6-tetramethoxy-2-methylb^ (0-165 g. 0.353 mmol) was 

dissolved in a mixed solution of an aqueous 1 N NaOH solution (3 ml) and 1 .4-dioxane (3 ml) and the resulting solution 
was stirred at room temperature for 6 hours. The reaction solution was diluted with water, rendered ac*K wrthcon- 
centrated hydrochloric acid and then extracted with ether. The extract was washed with water and then dned and the 
solvent was removed by distillation. The obtained residue was purified by silica gel column chromatography (hexane : 
ethyl acetate = 2:3) to obtain the titled compound (0.150 g, 0.331 mmol. 88%). 
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Example 26 

5^3A5.6-Tetramethoxy-2Hnethyfcer^ acid 

[0118J Methyl 5-(3,4 ,5,6-tetramethoxy-2-methylbenzyl )-2-(4-pyridytmethy1oxy)benzoate (0.600 g. 1.28 mmol) was 
dissolved in a mixed solution of an aqueous 1 N NaOH solution (3 ml) and 1.4-dioxane (3 ml) and the resulting solution 
was stirred at room temperature for 6 hours. The reaction solution was diluted with water, rendered acidic with con- 
centrated hydrochloric acid and then extracted with ether. The extract was washed with water and then dried, and the 
solvent was removed by disttflation. The obtained residue was purified by silica gel column chromatography (hexane : 
ethyl acetate = 1:2) to obtain the titled compound (0.500 g, 1,10 mmol, 86%). 

Example 27 

N-f5-(3.4,5,6-Tetramethoxy-2-memy1benz^ 

[0119] N-[5-(3,4,5,6-Tetramethoxy-2-methytbenzyl)-^ (1.02 g, 2.09 mmol) was dis- 

solved in ethanol (50 ml) and the resulting solution was added to an ethanol suspension (5 ml) of 5% Pd-C (0.200 g) 
and stirred at room temperature for 16 hours in a hydrogen stream. The reaction solution was filtered, the filtrate was 
concentrated and the obtained residue was recrystattized from ether to obtain the titled compound (0.760 g, 1 .95 mmol. 
93%). 

Example 28 

N~[5-(3 t 4,5,6-Tetramethoxy-2-meOTylbenzylK2-hydroxybenzoyljmorpholine 

[0120] N-[5-(3.4.5.6-Tetramethoxy-2-rn^ (1.27 g, 2.59 mmol) was dis- 

solved in ethanol (50 ml) and the resulting solution was added to an ethanol suspension (5 ml) of 5% Pd-C (0.200 g) 
and stirred at room temperature for 16 hours in a hydrogen stream. The reaction solution was filtered, the filtrate was 
concentrated and the obtained residue was recrystaflized from ether to obtain the titled compound (1 .00 g. 2.49 mmol, 
96%). 

Example 29 

N-[5-(3,4,5,6-Tetramethoxy-2-mewyfte 

[0121] 3-Pyridinemethanol (0.102 g, 0.932 mmol). triphenylphospMne (0.293 g, 1.12 mmol) and diethylazodicarbo- 
xytate (0.195 g, 1 .12 mmol) were added to a benzene solution (30 ml) of N^[5>(3.4.5,6-tetramethoxy-2-methylbenzyl>- 
2-hydroxybenzoyfJpiperidine (0.320 g. 0.746 mmol) and the resulting solution was stirred at room temperature for 12 
hours. The reaction solution was poured into an aqueous 2N sodium hydroxide solution (15 ml) and then extracted 
with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 1 .5:8.5) to obtain the 
titled compound (0.350 g. 0.673 mmol. 90%), 

Example 30 

tH5-(3,4.5.6-Tetrametrioxy-2-r^ 

[0122] 4-Pyridinemethanol (0.254 g, 2.33 mmol). triphenytphosphine (0.611 g, 2.33 mmol) and diethytazodicarbox- 
ylate {0.406 g, 2.33 mmol) were added to a benzene solution (30 ml) of N45-(3.4.5.64etrarrtethoxy-2-metfiylbenzyl)- 
2-hydroxybenzoyI) piperidine (0.500 g. 1.17 mmol) and the resulting solution was stirred at room temperature for 12 
hours, the reaction solution was poured into an aqueous 2N sodium hydroxide solution (15 ml) and then extracted 
with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by dtstiBation. 
The obtained residue was purified by sttica gel column chromatography (hexane : ethyl acetate - 1:5) to obtain the 
fitted compound (0.375 g. 0.721 mmol. 62%). 
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Example 31 

N45^3.4,5.6-Tetramethoxy-2^ethylte^ 

s [0123] N-[5K3 f 4£,6-Tetrametho>^^ (0150 g. 0.350 mmol) was dis- 

solved in methylene chloride (3.5 ml) and after adding thereto in sequence copper acetate (0.064 g, 0350 mmol), 

3- pyridylboronic acid (0.114 g, 0.700 mmol). Molecular Sieves 4A (0.150 g), triethylamine (0.088 g. 0.874 mmol) and 
pyridine (0.069 g, 0.874 mmol). the solution was stirred at room temperature for 12 hours. The reaction solution was 
filtered and the filtrate was poured into water and then extracted with methylene chloride. The extract was washed with 

io saturated brine, then dried and concentrated. The obtained residue was purified by silica gel column chromatography 
(chloroform : methanol = 9:1) to obtain the titled compound (0.063 g, 0.125 mmol. 36%). 

Example 32 

15 N45^3 t 4.5.6-TetrametfK))^^ 

[0124] N-[5^3.4.5,6-Tetramethoxy-2-memylte^ (0.150 g, 0.350 mmol) was dis- 

solved in methylene chloride (3.5 ml) and after adding thereto in sequence copper acetate (0.064 g. 0.350 mmol). 

4- pyridytboronic acid (0.086 g, 0.700 mmol). Molecular Sieves 4A (0.150 g). triethylamine (0.088 g. 0.874 mmol) and 
20 pyridine (0.069 g. 0.874 mmol), the solution was stirred at room temperature for 12 hours. The reaction solution was 

filtered and the filtrate was poured into water and then extracted with methylene chloride. The extract was washed with 
saturated brine, then dried and concentrated. The obtained residue was purified by silica gel column chromatography 
(chloroform : methanol = 9:1) to obtain the titled compound (0.055 g. 0.109 mmol. 31%). 

25 Example 33 

NjS 1 j3g4 i 5 i g£jet^ 

[0125J N-[5^3.4.5.6-TetrametrK>xy-2^ piperidine (0.200 g, 0.465 mmol) was dis- 

30 solved in acetone (30 ml) and after adding thereto anhydrous sodium carbonate (0.077 g, 0.558 mmol) and methyl 
bromoacetate (0.078 g, 0.512 mmol), the solution was refluxed under heating for 3 hours. The reaction solution was 
filtered, the filtrate was concentrated and the obtained residue was purified by silica gel column chromatography 
(hexane : ethyl acetate = 1:1) to obtain the titled compound (0.230 g, 0.459 mmol. 99%). 

35 Example 34 

tvK5^3.4,5.6-Tetramethoxv-2-meth^ 

[0126] N-[5^3,4,5.6-Tetrametrioxy-2^thv^ (0-200 g. 0.467 mmol) was dis- 

40 solved in acetone (30 ml) and after adding thereto anhydrous sodium carbonate (0.078 g. 0.561 mmol) and tert-butyl 
bromoacetate (0.109 g, 0.561 mmol), the solution was refluxed under heating for 3 hours. The reaction solution was 
filtered, the filtrate was concentrated and the obtained residue was purified by silica gel column chromatography 
(hexane : ethyl acetate = 2:1) to obtain the titled compound (0.205 g, 0.378 mmol. 81%). 

45 Example 35 

N- l5^3,4.5.6~Tetrametrtoxv-2^^ 

[0127J 3-Pyridinemethanol (0.080 g. 0.731 mrnoO. tripnenylphosphine (0.192 g. 0.731 mmol) and diemylazodicar- 

so boxytate (0.127 g. 0.731 inmol)wereado^toaberizere 

droxybenzoyOmbrpriolfne (0.210 g, 0.487 rnrnof) and the solution was stirred at room temperature for 12 hours. The 
reaction solution was poured into an aqueous 2N sodium hydroxide solution (15 ml) and then extracted wffii methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by sifica get column chromatography (hexane : ethyl acetate = 1 .5:8.5) to obtain the tided com- 

55 pound (0. 1 95 g. 0.374 mmol. 77%). 
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Example 36 

N45-(3.4.5.6-Tetramethoxy-2-methvlberg^ 

5 (0128] 4-Pyridinemethanol (0.253 g. 2.32 mmol), triphenytphosphine (0.609 g, 2.32 mmol) and riethylazodicarbox- 
ytate (0.404 g, 2.32 mmol) were added to a benzene solution of N-[5-{3,4 t 5 t 6-tetramethoxy-2-methylberizyl)-2-hydroxy- 
benzoyljrnorpholine (0.500 g, 1.16 mmol) and the solution was stirred at room temperature for 12 hours. The reaction 
solution was poured into an aqueous 2N sodium hydroxide solution (1 5 ml) and then extracted with methylene chloride. 
The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue 

10 was purified by silica get column chromatography (hexane : ethyl acetate = 1:5) to obtain the titled compound (0.380 
g, 0.728 mmol. 63%). 

Example 37 

is N^5^3.4.5 t 6-Tetramethoxy-2-methyiben 

[0129] N-[5^3,4,5,6-Tetramethoxy-2-methyfbenz^ (0.100 g. 0.232 mmol) was dis- 

solved in methylene chloride (2.5 ml) and after adding thereto in sequence copper acetate (0.042 g. 0.232 mmol), 

3- pyridytboronfc acid (0.076 g. 0.464 mmol). Molecular Sieves 4A (0:100 g), triethylamine (0:059 g. 0.580 mmol) and 
20 pyridine (0.046 g, 0.580 mmol), the solution was stirred at room temperature for 12 hours. The reaction solution was 

filtered and the filtrate was poured into water and then extracted with methylene chloride. The extract was washed with 
saturated brine, then dried and concentrated. The obtained residue was purified by silica gel column chromatography 
(chloroform : methanol = 9:1) to obtain the titled compound (0.050 g r 0.0984 mmol. 42%). 

25 Example 38 

N^5^3.4,5.6-TefrOTethoxy-2-rrtewytte 

(0130] N^5^3,4,5,6-Tetrametrioxy-2-methylbe (0.150 g, 0.348 mmol) was dis- 

30 solved in methylene chloride (3.5 ml) and after adding thereto in sequence copper acetate (0.070 g, 0.383 mmol), 

4- pyridytboronic acid (0.086 g, 0.696 mmol). Molecular Sieves 4A (0.150 g). triethylamine (0.088 g, 0.870 mmol) and 
pyridine (0.069 g, 0.870 mmol). the solution was stirred at room temperature for 12 hours. The reaction solution was 
filtered and the filtrate was poured into water and then extracted with methylene chloride. The extract was washed with 
saturated brine, then dried and concentrated. The obtained residue was purified by silica gel column chromatography 

35 (chloroform : methanol = 9:1) to obtain the titled compound (0.052 g. 0.102 mmol. 29%). 

Example 39 

N-|5^3.4,5,6-Tetranretlioxy-2-memyl^^ 

40 " "~ ' ~ ~~ ' ' ^ ^ " ~" " 

[0131] N-[5^3,4.5,6-TetrametTK)xy-2^ethylber^ (0.200 g, 0.465 mmol) was dis- 

solved In acetone (30 ml) and after adding thereto anhydrous sodium carbonate (0.077 g. 0.558 mmol) and methyl 
bromoacetate (0.078 g, 0312 mmol). the solution was refiuxed under heating for 3 hours. The reaction solution was 
filtered, the filtrate was concentrated and the obtained residue was purified by silica gel column chromatography 
<5 (hexane : ethyl acetate « 1:1) to obtain the titled compound (0.230 g. 0.398 mmol. 86%). 

Example 40 

hH5^3.4,5.6-TetrametrK)xy-2-n^ 

50 

[0132] N-f5^3,4.5,6-Tetramethoxy-2-methylbenzv^ (0.200 g. 0.465 mmol) was dis- 

solved In acetone (30 rrd) and after adding thereto anhydrous sodium carbonate (0.077 g. 0.558 mmol) and tert-butyt 
bromoacetate (0.109 g, 0.558 mot), the solution was refiuxed under heating for 3 hours. The reaction solution was 
littered, the filtrate was concentrated and the obtained residue was purified by silica gel column chromatography 
55 (hexane : ethyl acetate = 2:1) to obtain the titled compound (0.198 g. 0.363 mmol, 78%). 
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Example 41 

4^5.6-Pimethoxy-3-methyl-1 t 4^enzoquinc^2-yl)methvt-24>en2ylox Yben2oic acid 

[0133] 4-<3 4.5,6-Tetramethoxy-2^emy!ben27t)-2>ben2yk>xybenzok: acid (312 mg. 0.6902 mmol) was dissolved in 
a mixed solution of acetorutrile (15 ml) and water (5 ml) and after adding thereto ammonium cerium(iV) nitrate (here- 
inafter simply referred to as "CAN") (946 mg. 1.7262 mmol) at room temperature, the solution was stirred at room 
temperature for 1 hour. The reaction solution was diluted with water and then extracted with ether. The extract was 
washed with water and then dried, and the solvent was removed by distillation. The residue was recrystalfeed from 
ether to obtain the titled compound (187 mg, 0.4431 mmol, 64%). 



Example 42 

6^5.6>Dimetrtoxy-3-methyl-1.44>enzc<nflnon-2-Yl methyl-2-benzyloxybenzoic acid 

101341 6-(3 4 5 6-TetrametrK>xy-2^ethyibeazy1K2^ruyioxybenzoic acid (106 mg. 0.2345 mmol) was dissolved ii 
a mixed solution of acetonitrile (6 ml) and water (2 ml) and after adding thereto CAN (321 mg. 0.5857 mmol) at roon 
temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water ar* 
then extracted with ether The extract was washed with water and then dried, and the solvent was removed by distil 
lation. The residue was recrystallized from ether to obtain the titled compound (62 mg, 0.1469 mmol. 64%). 



Example 43 

5-(5,6-PimethoxY-3-memyH .4-benzoquinofv2-yt)methy1-2-per^oxybenzoic acid 

[01351 5-(3,4,5.6-Tetramethoxy-2-iTO^ acid (°« 490 9- 1 *>* mmol) was dissolved in a 

mixed solution of acetonitrile (15 ml) and water (3 ml) and after adding thereto CAN (1.48 g, 2.71 mmol) at room 
temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water and 
then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by distil- 
lation. The residue was recrystalfeed from ether to obtain the titled compound (0.217 g. 0.514 mmol. 48%). 



Example 44 

345,&-Dtmethoxv-3-methyH ,44)er^oquinofv2-yt)memy1-24)er^loxybenzoic acid 

[0136] 3-<3 4.5.6-TetrarrK>thoxy-2-mem^ acid (0.55 g. 1 .21 mmol) was dissolved 

mixed solution of acetonitrile (9 ml) and water (3 ml) and after adding thereto CAN (1.67 g, 3.03 mmol) at room I 
perature the solution was stirred at room temperature for 2 hours. The reaction solution was diluted with water 
then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by c 
lation The residue was recrystaffized from ether to obtain the titled compound (0.250 g. 0.592 mmol. 49%). 



Example 45 

[0137J 4-(3.4.5.6-Tetraroetricxy^ add (60 mg, 0.1485 mmol) was dissolved In a 

mixed solution of acetonitrile (15 ml) and water (5 ml) and after adding thereto CAN (203 mg, 0.3704 mmoO at room 
temperature the solution was stirred at room temperature for 3 hours. The reaction solution was diluted with water 
and then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by 
distillation. The residue was purified by preparative thin-layer chromatography (5% methanol-methytene chloride) to 
obtain the titled compound (38 mg. 0.1016 mmol, 68%). 



Example 46 

5-(5.&Oimethoxv-3-meOT^ add 

[01381 5-(3 4 5 6-Tetramethoxy-2-n«m^ acid (0.200 g. 0.495 mmol) was dissolved ii 

mixed solution^ acetonitrile (9 ml) and water (3 ml) and after adding thereto CAN (0.678 g. 1.24 rnrnof) at ro 
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temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water and 
then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by distil- 
lation. The residue was recrystallized from ether to obtain the titled compound (0.160 g, 0.425 mmol. 86%). 

s Example 47 

3- (5, 6-Oimethoxy-3-methyt-1 ,4-benzoquinon-2-yl) methyt-2-acetoxybenzo4c acid 

[0139J 3-(3.4.5,6-Tetramethoxy^2-meth^ acid (0.300 g. 0.663 mmol) was dissolved in a 

io mixed solution of acetonitrile (9 ml) and water (3 ml) and after adding thereto CAN (0.909 g. 1.658 mmol) at room 
temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water and 
then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by distil- 
lation. The residue was recrystallized from ether to obtain the titled compound (0.248 g, 0.662 mmol. 99%). 

15 Example 48 

4- (5.6-Dimethoxy-3-methyM ,4-benzoqumon-2-yl)methy1-2-hydroxybenzoic acid 

[0140] 4-(5,6-Oimethoxy-3^nethyl-1 Abenzoquinon-2-yl)rnethyl-2-acetoxybenzoic acid (22 mg. 0.059 mmol) was 
20 dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate solution (3 
ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction solution 
was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then dried, and 
the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography 
(chloroform : methanol =10:1) and then recrystallized from ether to obtain the titled compound (12 mg, 0.0361 mmol, 
25 61%). 

Example 49 

5- (5,6-Dimethoxy-3-methyl-1 ,4-berizoquinon-2-yl)methYl-2-hydroxybenzoic acid 

[0141 J 5-(5.6-Otmethoxy-3-memy1-1 ,4-benzoo^rK>ri-2-y0memyl-2-acetoxybenzoic acid (0.150 g r 0.401 mmol) was 
dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate solution (3 
ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction solution 
was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then dried, and 
35 the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography 
(chloroform : methanol = 10:1) and then recrystallized from ether to obtain the titled compound (0.055 g, 0.166 mmol, 
42%). 

Example 50 
40 ~" 

3-(5,6-Dtmethoxy-3-memyM,44)ergo^^ acid 

[0142] 3-(5,6-Dimethoxy-3-methyt-1 ,4-benzo^uinon-2-yl)methyl-2-acetoxybenzoic acid (0.036 g. 0.0963 mmol) was 
dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate solution (2 
45 ml), trie solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction solution 
was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then dried, and 
the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography 
(chloroform : methanol = 9:1) and then recrystallized from dwsopropyl ether to obtain the titled compound (0.010 g, 
0.0301 mmol, 31%). 

50 

Example 51 

5-{5,6-Oimethoxy-3-methyt-1 ,4-benzoo^non-2-y0memyl-2-metrK>xybenzoic acid 

55 [0143] 5-(3,4,5,6-TeUametTK>xy-2-methy^ acid (0.257 g, 0.684 mmol) was dissolved in a 

mixed solution of acetonitriJe (9 ml) and water (3 ml) and after adding thereto CAN (0.937 g, 1.71 mmol) at room 
temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water and 
then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by cSsUT- 
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lation. The residue was recrystallized from ether to obtain the titled compound (0.237 g. 0.683 mmol. 99%). 
Example 52 

5-(5,6-Otmethoxv-3-methyl- 1 t 44)ef^oquin(>n-2-v0memvl-2-tsoprc^x^)enzoic acid 

[0144] 5^3.4,5.6-Tetrametrwxy-2-meto^ acid (0.472 g, 1.17 mmol) was dissolved in a 

mixed solution of acetonitrile (9 ml) and water (3 ml) and after adding thereto CAN (1.60 g. 2.92 mmof) at room tem- 
perature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water and then 
extracted with ether. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The residue was recrystallized from ether to obtain the titled compound (0.364 g, 0.972 mmof, 83%). 

Example 53 

5^5,6-Dimethoxy-3-methyl-1 t 44)enzoquinon-2-yl)methyl-2-phenoxybenzoic acid 

[0145] 5-<3.4 ,5.6-Tetramemoxy-2-methyIbenzyl)-2i)henoxybenzoic add (0.220 g. 0.502 mmol) was dissolved in a 
mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding thereto CAN (0.688 g. 1.26 mmol) at room 
temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water and 
then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by distO- 
lation. The residue was recrystallized from ether to obtain the titled compound (0.100 g, 0.245 mmol. 49%). 

Example 54 

5-(5.6-Dimethoxy-^methyl-1.44re^ 

[0146] 5-(3.4 ,5.6-Tetrarrtewoxy-2-rt^^ acid (0.194 g. 0.408 mmol) was dis- 

solved in a mixed solution of acetonitrile (9 ml) and water (3 ml) and alter adding thereto CAN (0.638 g. 1 .02 mmol) at 
room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water 
and then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by 
distillation. The residue was recrystallized from ether to obtain the titled compound (0.159 g, 0.365 mmol, 89%). 

Example 55 

5-{5,6^imethoxv-3-methyM .4-benzoguirK>n-2-yl)met^ acid 

[0147] 5K3.4£.6-Tetramethoxy^ add (0.100 g. 0.221 mmol) was dis- 

solved in a mixed solution of acetonitrile (9 ml) and water (3 ml) and after adding thereto CAN (0.303 g, 0.552 mmof) 
at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with 
water and then extracted with ether. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The residue was purified by silica gel column chromatography (chloroform : methanol = 1:2) and then 
recrystallized from ether to obtain the titled compound (0.071 g. 0.168 mmol. 76%). 

Example 56 

5-(5.6-Piroethoxv-3-methyl-1.4-te benzoic acid 

[0148] 5-(3i4.5,6 -Tetramethoxy-2-metrr^^ acid (0.425 g. 0.938 mmol) was dis- 

solved in a mixed solution of acetonitrile (18 ml) and water (6 ml) and after adding thereto CAN (1.29 g, 235 mmol) at 
room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water 
and then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by 
distillation. The residue was purified by silica gel column chromatography (chloroform : methanol = 9:1) and then re- 
crystallized from ether to obtain the titled compound (0.376 g. 0.868 mmol. 93%). 
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Example 57 

N-[4-(5.6-D~uttetrK)xy-3-methyM,4-benzoquin^ 

[0149] N-[4~(3,4.5.6-Tetrarnethoxy-2-methylte (129 mg, 0.2485 mmd) was dis- 

solved in a mixed solution of acetonitrite (15 ml) and water (5 ml) and after adding thereto CAN (341 mg, 0.6222 mmol) 
at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with 
water and then extracted with ether. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The residue was purified by flash column chromatography (hexane : ethyl acetate = 2:1) to obtain the 
titled compound (85 mg, 0.1738 mmol, 70%). 

Example 58 

N-[4-(5.6-Dimethoxy-3-methyt- 1 ,4-benzoquinon-2-yl)memyl-2-benzyloxybenzoyqr^ 

{01 50] Morpholine ( 1 9 mg, 0.2 1 83 mmol) and 1 ^thy!-3-(3Klimethylaminopropyl)carbodiimide hydrochloride (55 mg. 
0.2869 mmol) were added to a methylene chloride solution (10 ml) of 4-(5,6-dimethoxy-3-methyl-1,44>enzoquinon- 
2-yl)methyI~2-benzytoxybenzoicacid (60 mg, 0.1421 mmol) and the resulting solution was stirred at room temperature 
for 16 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract 
was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified 
by preparative thin-layer chromatography (hexane : ethyl acetate = 1:2) to obtain the titled compound (55 mg, 0.1120 
mmol, 79%). 

Example 59 

N44-(5,6-Pimethoxy-3-methyl> 1 ,4-benzoquinon-2-yl)methy1-2-tenz^ 

(0151] p-Methoxyaniline (26 mg, 0.2113 mmol), triethylamine (29 mg, 0.2871 mmol) and 2-chloro-1 ,3-dirnethytirrti- 
dazolinium chloride (48 mg, 0.2840 mmol) were added to a methylene chloride solution (10 ml) of 4-(5,6-dtmethoxy- 
1 ,4-benzoquinon-2-yl)methyl-2-berizyloxybenzotc acid (60 mg. 0.1421 mmol) and the resulting solution was stirred at 
room temperature for 3 hours. The reaction solution was poured into tee water and then extracted with ether. The 
extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was 
purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) to obtain the titled compound (55 mg, 
0.1143 mmol, 73%). 

Example 60 

N-{6-(5 t 6-PimetrK>xy-3-memyl-1 l 4^ 

[01 52] p-Methoxyaniline (13 mg, 0.1056 mmol), triethylamine (1 5 mg, 0.1485 mmol) and 2-chloro-1 ,3-dimethyfirni- 
dazolintum chloride (24 mg, 0.1420 mmol) were added to a methylene chloride solution (3 ml) of 6-(5 ,6-dimethoxy- 
1 ,44)enzcK^inor^2-yl)methyl-2-benzyIoxybenzotc acid (29 mg. 0.0687 mmol) and the resulting solution was stirred at 
room temperature for 3 hours. The reaction solution was poured into ice water and then extracted with ether. The 
extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was 
purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) to obtain the titled compound (20 mg. 
0.0687 mmol. 55%). 

Example 61 

r^S^5,6-DimetrK3xy-3-meth 

[0153] Piperidine (0.025 g, 0.296 mmol) and 1-ethyl-3-{3-dimemytam~tnopro hydrochloride (0.068 g, 

0.355 mmol) were added to a methylene chloride solution (5 ml) of 5-(5,6-dimethoxy-a-methyl-1 ,4-benzoquinon-2-yl) 
methyt-2-benzyfoxybenzoic acid (0.050 g. 0.118 mmol) and the resutting solution was stirred at room temperature for 
12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was 
washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by 
preparative thin-layer chromatography (chloroform : methanol = 10:1) to obtain the titled compound (0.025 g, 0.0511 
mmol, 43%). 
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Example 62 

N-t5-(5.6-Dimethoxv-3-mem^ 

101541 Oxatyl chloride (0.150 g. 1.18 mmol) was added to a methylene chloride solution (5 ml) of 5^5.6-dimethoxy- 
3-metnyM 4^oquinon-2-yl)methyl-2-benzyloxybenzoic acid (0.050 g. 0.118 mmol) and the resum^iAonwas 
st^^lrooTtenXature for 1 hour. The reaction solution was concentrated and after adding a ™ sotubon of 
morohofine (0 036 g. 0.4 1 4 mmol) to the obtained residue .the solution was stinted at room temperature for 30 twnut^ 
solution was poured into ice water and then extracted with methylene chloride. The e£act -S washed 
with water and then dried, and the solvent was ^^^^^^^^^^^ 
thin-layer chromatography (hexane : ethyl acetate = 1:1) to obtain the titled compound (0.058 g. 0.117 mmol. 99X). 

Example 63 

N^5-<S.6-Dimethoxv-3-mem^^^ 

10155] p-Methoxyanifine (0.038 g. 0.308 mmo.). triethylamine (0.031 g. 0.308 mmol) a ^ 2 ^J^^™" 
dazonniumchloride (0.052 g. 0.308 mmol) were added to a methylene chloride solubon (5 ml) of S^.e^methoxy- 

st^at room temperature fTfThours. The reaction solution was poured into ice water and thenex^ed ^ 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed * «*fc*o£ 
lie obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1.2) to obtain 
the titled compound (0.066 g. 0.125 mmol. 81%). 

Example 64 

hH3-(5,6-Pimethow-3-<nemyM.4^ 

101561 Piperidine (0.038 g. 0.45 mmof) and ^^^^^^^^^^^^S^ 
0.68 mmo.) were added to a methylene chloride solution (10 ml) of MS.e^mettoxy-^e^yi-l^^^^n-^ 
methyl-2-benzyloxybenzoic acid (0.095 g. 0.23 mmol) and the resulting solut.on was stored * £om ^*^J™ 
™Zns^™x*o* solution was poured into ice water and then extracted with methylene chlonde. The <*™*was 
washed with water and then dried, and the solvent was removed by distillation. The obtamed ^^spurmedby 
JJ^vethin-layerch^^^ 
55%). 

Example 65 

N43-JS.6-Pimethoxv-3-im8m^^ 

101571 Morpholine (0.033 g. 0.38 mmol) and 1-etr^3-(3-dimethylamirK)propyl)cari^mMde hydrochloride (0.109 g 
^7mmXwereSded to a methylene *tonde solution (10 m.) of 3-<5.6-dimethoxy-3-methyl-1 .4-benzo*nno*2-£ 
Lmvl-2-benzyloxybenzoic acid (0.080 g. 0.19 mmol) and the resulting solution was stored at room ^perature for 
Sr^ T^eS soKit.cn v^pouL into ice 

washed with water and then dried, and the solvent was removed by distillation. The obtained ^^spunfiedby 

p^^uStayercr^tc^mphy^xaneret^ 

61%). 

Example 66 

N-f3^5.6-Oimethoxv-3-metr^^ 

HM581 o-Methoxyanifine (0.035 g. 0.28 mmol). triethylamine (0.029 g. 0.28 mmol) and 2-<*^1.3-din^thyIhnida- 

iX^^-ylA^-benzytoxybenzoic add (0.060 g. 0.14 mmol) and ^^^^J^"£* 
roomWature for 12 hours. The reaction solution was poured into ice water and then ^^^^S 
chloride. The extract was washed with water and then dried, and the solvent was f^^J^^T 
residue was purified by preparative thirv4ayer chromatography (hexane : ethyl acetate = 1:1) to obtam the Wed com- 
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pound (0.038 g. 0.072 mmol, 51%). 
Example 67 

5 N-[4^5.6-Dimethoxy-3HTiethyM,44)enzo^^ 

101 59J p-MethoxyanPine (4.3 mg, 0.0349 mmof). triethytamine (5.9 mg, 0.0584 mmol) and 2-chJoro-1 ,3-dimethylim- 
idazofinium chloride (9.9 mg. 0.0585 mmol) were added to a methylene chloride solution (3 ml) of 4-<5,6-dimethoxy- 
1 ,44)en2oquinon-2-yl)niethyl-2-acetoxybenzoic add (11 mg, 0.0294 mmol) and the resulting solution was stirred at 
*o room temperature for 6 hours. The reaction solution was poured into ice water and then extracted with ether. The 
extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was 
purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:3) to obtain the titled compound (6 mg. 
0.0125 mmol. 43%). 

15 Example 68 

N- [5-{ 5,6-DimetrK>xy-3-methyM,44>enzc>^ piperidine 

[01 60J Piperidine (0.027 g. 0.321 mmol) and 1 ^thyl-3^^imethylamirK)prci^carbcKfunwje hydrochloride (0.062 g, 
20 0.321 mmol) were added to a methylene chloride solution (5 ml) of 5-{5.6-dimetboxy-3-methyt-1 ,4-benzoquinon-2-yl) 
methyl-2-acetoxybenzoic acid (0.040 g, 0.107 mmol) and the resulting solution was stirred at room temperature for 12 
hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was 
washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by 
preparative thin-layer chromatography (chloroform : methanol = 10:1) to obtain the titled compound (0.008 g, 0.0181 
25 mmol, 17%). 

Example 69 

N^5-(5.6-Dimethoxy-3-methyM.4-benzc>qi»^ 

30 

[0161] Morphofine (0.034 g. 0.385 mmol) and 1^thyl-3^3-dirnemylarrarx>pro hydrochloride (0.074 

g. 0.385 mmol) were added to a methylene chloride solution (5 ml) of 5-{5,6-dtmethoxy-3-methyl-1 .4-benzoquinon- 
2-yt)methyl-2-acetoxybenzoic acid (0.048 g. 0.128 mmol) and the resulting solution was stirred at room temperature 
for 12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract 
35 was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified 
by preparative thin-layer chromatography (chloroform : methanol = 10:1 ) to obtain the titled compound (0.01 7 g, 0.0383 
mmol. 30%). 

Example 70 

40 

N-[5-(5 t 6-Dimethoxy-3-methyl- 1 t 4^enzoquirKHv2-yf)methyl-2-acetox^ 

[0162] p-Methoxyaniline (0.046 g, 0.374 mmol), triethytamine (0.038 g, 0.374 mmol) and 2^loro-1,3-dimethyfimi- 
dazofinium chloride (0.063 g, 0.374 mmol) were added to a methylene chloride solution (5 ml) of 5-(5.6-dimethoxy- 
45 3-methyM ,44>erizoquinon-2-y0methyl-2-ac»toxybenzac acid (0.070 g, 0.187 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with - 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then 
recrystalltzed from ether to obtain the titled compound (0.043 g, 0.0897 mmol, 48%). 

50 

Example 71 

N-f 3-(5,6-Dimethoxy-3-methyt-1 ,44^rizc)quirK)n-2-yl)memyl-2-acetoxyben2oyll piperidine 

55 (0163] Piperidine (0.1 33 g, 1.56 mmof) and 1 -ethyW-(3-dimethylafrare hydrochloride (0.448 g, 

2.34 mmol) were added to a methylene chloride solution (30 ml) of 3-(5.6Kfimethoxy-3-methyl-1 ,4-benzoquinon-2-yl) 
methyl-2-acetoxybenzc4c acid (0.293 g, 0.783 mmol) and the resulting solution was stirred at room temperature for 12 
hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was 
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washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by 
preparative thin-layer chromatography (chloroform : methanol = 30:1) to obtain the titled compound (0.152 g. 0.345 
mmol, 44%). 

Example 72 

M-l3-(5.6-Dimethoxv-3-methyl- 1 .4-bergoquinon-2-yl)methyl-2-a(»toxytenzoyllmorpholine 

101641 Morphofine (0.176 g. 2.02 mmol) and 1-«Khyl-H3-dimemytaminorxopyl)cartx)diimide hydrochloride (0.581 g. 
3 03 mmol) were added to a methylene chloride solution (50 ml) of 3-<5.6-dimethoxy-3-methyl-1 ,4-benzoqu,non-2-yl) 
methyl-2-acetoxybenzo.c acid (0.380 g. 1.01 mmol) and the resulting solution was stirred at room temperature for 12 
hours The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was 
washed with water and then dried, and the solvent was removed by distillation. The obtained residue was punfied by 
preparative thin-layer chromatography (chloroform : methanol = 30:1) to obtain the titled compound (0.175 g. 0.394 
mmol. 39%). 

Example 73 

N-f3-<S.6-Dimethoxv-3-methvl-1^ 

(01651 p-Methoxyaniline (0.104 g. 0.845 mmol). triethylamine (0.085 g. 0.845 mmol) and 2-chloro-1.3^tMmi- 
dazolinium chloride (0.143 g. 0.845 mmol) were added to a methylene chloride solution (20 ml) of 3-(5^dimethoxy- 
3-methyl-1.4-ben2oquinon-2-yl)m e thyl-2-acetoxyben20ic acid (0.158 g. 0.422 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and tf^ extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 30:1) and then 
lecrystallized from isopropyl ether to obtain the titled compound (0.066 g. 0.138 mmol. 33%). 

Example 74 

N-f5-(S.6-Pimethoxv-3-roethyM.4-berg^ 

[0166] N45«5.6-Oimelhoxy-3Hne^ < 0040 » Pf 90 * 3 

mmol) was dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water andthen 
dried and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chro- 
matography (chloroform : methanol = 10:1) to obtain the titled compound (0.025 g. 0.0626 mmol. 69%). 

Example 75 

N-l5-(5.6-Dimetiioxv-3-methvl-1.4-benzoquinon-2-vl)metrryl-2-hvdroxYbe 

101671 N45-(56-Ormethoxy-3-memyM.^^ ( 0045 8- 0101 

mmol) was dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then 
dried and the solvent was removed by distillation. The obtained residue was purified by preparative ttwvlayer chro- 
matography (chloroform : methanol = 10.1) to obtain the filled compound (0.020 g. 0.0498 mmol, 49%). 

Example 76 

N45-(5.6-Oimettoxv-3-memyM.44>e^ 

10168] r«5-(5.6-Dimeihoxy-3-n»ethyM^ < 0 - 073 9 - 

0 152 mmol) was dissolved in methanol (2 ml) and after adding thereto an aqueous satwated sodiumhydrogenca^ 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed wrth water and 
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then dried, and the solvent was removed by disinflation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate = 1:1) and then recrystaUized from ether to obtain the titled compound (0.043 
g, 0.0983 mmol, 65%). 

5 Example 77 

N43-{5,6-Dtmethoxy-3-methyl-1 ,4-benzoquinofv2-y1)methyl-2-hydroxybenzoyll piperidine 

(0169] N-{3-{5.6-Dimethoxy-3-methyl- 1 .44>ercoquirK>rv2-yi)n^myt-2^cetoxyben2oyI]piperidir^ (0.050 g. 0.113 
10 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then 
dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chro- 
matography (chloroform : methanol = 9:1) to obtain the titled compound (0.017 g, 0.0426 mmol, 38%). 

15 

Example 78 

N-f3-(5 t 6-Pimethoxy-3-methyl 

20 [0170] N-[3-(5.6-Dimethoxy-3-methyM,4-benzoqd (0.050 g, 0.113 

mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then 
dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer enro- 
ls matography (chloroform : methanol = 9:1) to obtain the titled compound (0.022 g, 0.0542 mmol, 48%). 

Example 79 

N-f3-(5,6-Pimethoxy-3-memyM,4-benzoqui^ 

30 

[0171] N-3-(5,6^metrroxy-3-metayM,4-benzoquiro (0.040 g, 

0.0834 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
35 then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (chloroform : methanol = 30:1) to obtain the titled compound (0.025 g, 0.0528 mmol. 69%). 

Example 80 

40 N-[5^5.6-Oimethoxy-3-methyM t 

[0172] Piperidine (0.027 g, 0.31 8 mmol) and 1 ^thyl-3^3-d"tmethylamirtopropyl)carbodrimide hydrochloride (0.091 g, 
0.477 mmol) were added to a methylene chloride solution (5 mi) of 5-(5,6-dimethoxy-3-methyI-1 ,4-benzoquinon-2-yl) 
methyl-2-melhoxybenzoic acid (0.055 g, 0.159 mmol) and the resulting solution was stirred at room temperature for 
45 12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was 
washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by 
preparative thin-layer chromatography (ethyl acetate) to obtain the titled compound (0.0175 g, 0.0423 mmol, 27%). 

Example 81 

hH5^5.6-Oimethoxy-3-inethyM,4-berizo^ 

[0173] Morphoiine (0.025 g, 0.289 mmol) and 1^thy1-3-(3KiimethylamirK>propyl)cart)CKlurnide hydrochloride (0.083 
g, 0.434 mmol) were added to a methylene chloride solution (5 ml) of 5-(5^-d1methoxy-3-memyl-1 ,4-berizc«juinon- 
55 2-yf)methy4-2-methoxybenzoic acid (0.050 g, 0.145 mmol) and the resulting solution was stirred at room temperature 
for 12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract 
was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified 
by preparative thin-layer chromatography (ethyl acetate) to obtain the tiffed compound (0.033 g, 0.0794 mmol, 55%). 
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Example 82 . 

N4S45.6-Dimethoxy-3-metn^ 

5 [01741 p-Methoxyantline (0.043 g, 0.347 mmol). trielhylamine (0.035 g, 0.347 mmol) and 2-chloro-1 .3-dimethyfimi- 
dazolinium chloride (0.059 g, 0.347 mmol) were added to a methylene chloride solution (5 ml) of 5-(5,6-dimethoxy- 
3^ethyl-1.4^ben2oquiaorv2-yl)niemyl-2^ethoxybenzoic acid (0.060 g. 0.173 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 

10 The obtained residue was purified by preparative thin-layer chromatography (ethyl acetate) to obtain the titled com- 
pound (0.044 g, 0.0975 mmol. 56%). 

Example 83 

15 N45-(5,6-Pimemoxy-3-memyM.44)enz 

[0175] Piperidine (0.030 g. 0.353 mmol) and 1^myl-3-(3-dimemylaminopropyl)carbodrimide hydrochloride (0.101 g. 
0.529 mmol) were added to a methylene chloride solution (5 ml) of 5^5,6^imethoxy-3-memyl-1.44)en^o<juinoiv2-yf) 
methyt-2-isopropoxybenzoic acid (0.066 g. 0.176 mmol) and the resulting solution was stirred at room temperature for 
20 1 2 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was 
washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by 
preparative thin-layer chromatography (hexane : ethyl acetate = 1:6) to obtain the titled compound (0.030 g. 0.068 
mmol. 39%). 

25 Example 84 

N^5-(5.6-Dimethoxv-3-memyl-1.4^>e^ 

[0176] Morphofine (0J>30 g. 0.348 mmol) and 1-emyl-3-(3-<Jimemyla^ hydrochloride (0.100 

30 g, 0.521 mmol) were added to a methylene chloride solution (5 ml) of 5^5.6-dimethoxy-3-methyH .4-benzoquinon- 

2- yf)methyl-2-isopropoxyben20ic add (0.065 g, 0.174 mmol) and the resulting solution was stirred at room temperature 
for 12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract 
was washed with water and men dried, and the solvent was removed by distillation. The obtained residue was purified 
by preparative thin-4ayer chromatography (hexane : ethyl acetate =1:6) to obtain the titled compound (0.026 g. 0.0586 

35 mmol. 34%). 

Example 85 

N-f5-J5.6-OirretrK>xy-3^^ 

40 

[0177J p-Methoxyaniline (0.077 g. 0.626 mmol). triethylamine (0.063 g. 0.626 mmol) and 2-chloro-1 ,3^rnethyfimi- 
dazoliniurn chloride (0.106 g, 0.626 mmol) were added to a methylene chloride solution (10 ml) of 5-(5,6-d»methoxy- 

3- methy!-1 Aben2oquim>n-2-y0rnethyl-2-isopropoxybenzoic acid (0.117 g. 0.313 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 

45 methylene chloride. The extract was washed with water and men dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:2) to obtain 
the titled compound (0.095 g. 0.198 mmol. 63%). 

Example 86 

50 

N45-(5.6^imethoxv-3-met^ 

[0178J Piperidine (0.054 g, 0.634 mmol) and 1 ^myt-3-(3-<fimethy!an^ hydrochloride (0.182 g, 

0.950 mmol) were added to a methylene chloride solution (10 ml) of 5~(5.6-dimethoxy-3-methyl-1 ,44>enzo^jinon-2-yl) 
55 rnethyl-2-phenoxybenzoic acid (0.129 g. 0317 mrnol) and the resulting solution was stirred at room temperature for 
1 2 hours. The reaction solution was poured Into ice water and then extracted with methylene chloride. The extract was 
washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by 
preparative thin-layer chrornatography (hexane : ethyl acetate = 1:1) to obtain the titled compound (0.060 g. 0.126 
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mmol, 40%). 
Example 87 

N- [5-(5.6-Pimelhoxy-3-methyl-1 t 44?enzoquinon-2-yl)methyl-2^henoxybefUoynmofphcrfine 

[0179] Morpholine (0.030 g. 0.343 mmof) and 1 ^thyl-3^3-dimethylamirK>pr^ hydrochloride (0D99 

g. 0.515 mrnol) were added to a methylene chloride solution (5 ml) of 5-(5,6-dimethoxy-3-methyM ,4-benzoquinon- 

2- y0methyl>2-phenoxyben2oic acid (0.070 g, 0.172 mmol) and the resulting solution was stirred at room temperature 
for 12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract 
was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified 
by preparative thin-teyer chromatography (chloroform : methanol = 10: 1 ) to obtain the titled compound (0.040 g, 0.0839 
mmol. 49%). 

Example 88 

N-[5^5,6-Dimemoxy-3-methyM.44>enzcKiui^ 

[0180] p-Methoxyanitine (0.045 g, 0.368 mmol), triethytamine (0.037 g, 0.368 mmol) and 2-chloro-1,3-dimethyfimi- 
dazolinium chloride (0.062 g f 0.368 mmol) Were added to a methylene chloride solution (5 ml) of 5-(5,6-drmethoxy- 

3- methyl-1,4-benzoquinon-2-yl)methyl-2-phenoxyben2oic acid (0.075 g, 0.184 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 9:1) to obtain 
the titled compound (0.040 g. 0.0780 mmol. 42%). 

Example 89 

N-f5-{5 ,6-Oimethoxy-3Hfnethyl-1 ,44>enzoquinorh2>yl)memyl-2^3^etrioxyphenoxy) benzonyQpiperidine 

[0181] Piperidtne (0.096 g, 1.128 mmol) and 1^thyl-3^aKl(memylarrarK)propyl)can^Umide hydrochloride (0.324 g, 
1 .692 mmol) were added to a methylene chloride solution (5 ml) of 5-(5,6-d"mnethoxy- 3-m ethyl- 1 ,4-benzoquinon-2-yl) 
me(hyi-2-{3-methoxyphenoxy)benzoic acid (0.247 g. 0.564 mmol) and the resulting solution was stirred at room tem- 
perature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The 
extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was 
purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) to obtain the titled compound (0.165 
g. 0.327 mmol. 58%). 

Example 90 

r^5-(5,6-Dimethoxy-3^emyM.4-benzoo^ 

[0182] Morpholine (0.106 g. 1.225 mmol) and 1-ethy^3-dimethylaminopr^ hydrochloride (0.352 

g, 1 .838 mmol) were added to a methylene chloride solution (50 ml) of 5-(5,6-dimethoxy-3-methyl-1 ,4-benzoquinon- 

2- y0methyl-2-(3-metrK>xypnenoxy)benzoic acid (0.250 g. 0.613 mmol) and the resulting solution was stirred at room 
temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. 
The extract was washed with water and then dried, and the solvent was removed by cfistfflation. The obtained residue 
was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) to obtain the titled compound 
(0.173 g, 0.341 mmol, 51%). 

Example 91 

^5-(5,6-Dimethoxy-3-fne^ 

[0183] p-Methoxyanaine (0.056 g, 0.457 mmol). triefhylamine (0.046 g, 0.457 mmol) and 2-cttoro-1,3-dirrtethyfimi^ 
dazoiinhim chloride (0.077 g, 0.457 mmol) were added to a methylene chloride solution (10 ml) of 5-(5,6-dimethoxy- 

3- methyl-1 ,44>enzoquinon-2-y0methyl-2-(3-methoxyphenoxy)be acid (0. 1 00 g, 0.228 mmol) and the resulting so- 
lution was stirred at room temperature for 1 2 hours. The reaction solution was poured into ice water and then extracted 
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with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 2:3) to obtain 
the titled compound (0.058 g. 0.107 mmol. 47%). 

Example 92 

N45^5.6-D'tmetho)<y-3^ 

[0184] N^3A5,6-Tetrametto^ < 0 - 380 0731 mmo,) 

was dissolved in a mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding thereto CAN (1.00 g, 1.83 
mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted 
with water and then extracted with ether. The extract was washed with water and then dried, and the solvent was 
removed by distillation. The residue was purified by silica gel column chromatography (chloroform : methanol = 9:1) 
to obtain the titled compound (0.222 g. 0.453 mmol. 62%). 

Example 93 

[0185] N-(5K3.4,5 f 6-TetrametrK>xy-2^ (0.263 g. 0.506 

mmol) was dissolved in a mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding thereto CAN (0.693 
g. 1.26 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was 
diluted with water and then extracted with ether. The extract was washed with water and then dried, and the solvent 
was removed by distillation. The residue was purified by silica gel column chromatography (chloroform : methanol = 
9:1) to obtain the titled compound (0.153 g. 0.311 mmol. 61%). 

Example 94 

N^5,6-Oimethoxv-3-rnem^ 

[0186] p-Methoxyanfline (0.078 g. 0.639 mmol). triethylamine (0.066 g. 0.639 mmol) and 2-chloro-l .3-dimethylimi- 
dazoUnium chloride (0.108 g. 0.639 mmol) were added to a methylene chloride solution (20 ml) of 5-{5.6-dimethoxy- 
3-methyM .44>enzoquirwn-2-yl)m^^ acid (0.135 g. 0.31 8 mmol) and the resulting so- 

lution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted 
with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 9:1) and then 
recrystalfized from ether to obtain the titled compound (0.040 g. 0.0756 mmol. 24%). 

Example 95 

N45-(S.6^imetrioxY-3^m^ 

[0187] N-[5K3,4.5.&Tetrameto (°- 550 9* 1 06 mmol) 

was dissolved in a mixed solution of acetonitrile (15 mi) and water (5 ml) and after adding thereto CAN (1.45 g. 2.64 
mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted 
with water and then extracted with ether. The extract was washed with water and then dried, and the solvent was 
removed by distillation. The residue was purified by silica get column chromatography (chloroform : methanol = 9: 1 ) 
to obtain the titled compound (0.320 g, 0.652 mmol. 62%). 

Example 96 

[0188] N^3.4.5.6-Tetramethoxy-2^ (°* 460 0 885 

mrnot) was dissolved in a mixed solution of acetonHrae (15 ml) and water (5 ml) and after adding thereto CAN (1-21 g, 
2.21 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was 
diluted with water and then extracted with ether. The extract was washed with water and then dried, and the solvent 
was removed by distillation. The residue was purified by silica gel column chromatography (chloroform : methanol = 
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9:1) to obtain the titled compound (0.270 g r 0.548 mmol, 62%). 
Example 97 

N-fSW5.6-Dimethoxy-3-memvM,4-bere^ 

f 0189] p-Methoxyanfline (0.078 g. 0.639 mmol). triethytamine (0.066 g. 0.639 mmol) and 2-chJoro-1 ,3-dimethyfimi- 
dazolinium chloride (0.108 g. 0.639 mmol) were added to a methylene chloride solution (10 ml) of 5^5,6-dimethoxy- 
3-methyt-1 ,44>erizc<juim>n-2-y1)memyl-2-{4^v^ acid (0.135 g, 0.318 mmol) and the resulting so- 

lution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted 
with methylene chloride. The extract was.washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 9:1) and then 
recrystallized from ether to obtain the titled compound (0.054 g, 0.102 mmol, 32%). 

Example 98 

N-f5-(5,6-DimetrK)xy-3-m^^ 

[0190] N-[5-<3,4,5,6-Tetrametrio^ (0.050 g. 0.099 mmol) was 

dissolved in a mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding thereto CAN (0.135 g, 0.247 
mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted 
with water and then extracted with ether. The extract was washed with water and then dried, and the solvent was 
removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : meth- 
anol = 9:1) to obtain the titled compound (0.025 g, 0.0525 mmol, 53%). 

Example 99 

N-f5-(5,6-ramethoxy-3-m^^ 

(0191] N- 5-(3.4,5,6-Tetramethoxy-2-methytbenzyi )-2^3-pyridyloxy)benzoyf] morpholine (0.022 g. 0.0435 mmol) 
was dissolved in a mixed solution of acetonitrile (6 ml) and water <2 ml) and after adding thereto CAN (0.060 g. 0.109 
mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted 
with water and then extracted with ether. The extract was washed with water and then dried, and the solvent was 
removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : meth- 
anol = 9:1) to obtain the fitted compound (0.012 g, 0.0251 mmol, 58%). 

Example 100 

N-f5^5,6-0imethoxy-3-m^ 

|0192] ^5-{3,4,5,6-Tetiamethoxy-2-me^ (0.021 g, 0.0415 mmol) was 

dissolved in a mixed solution of acetonitrile (6 ml) and water (2 ml) and after adding thereto CAN (0.057 g, 0.1 04 mmol) 
at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with 
water and then extracted with ether. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
9:1) to obtain the titled compound (0.013 g, 0.580 mmol, 66%). 

Example 101 

N-f5^5,6-DimetrK>xy-3-metrtyt-1 ,4-benzoquTrtOfv2-vl)memyf-2^4-pvridv^ 

[01931 N-(5-(3.4 i 5 i 6-Tetramethoxy~2-methytt)e^ (0.042 g. 0.0827 mmol) was 

dissolved in a mixed solution of acetonitnTe (9 ml) and water (3 ml) and after adding thereto CAN (0.113 g, 0.207 mmol) 
at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with 
water and then extracted with ether. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate : 
methanol = 3:6:1) to obtain the titled compound (0.025 g. 0.0523 mmol. 63%). 
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Example 102 

10194] N-[5-(3,4A6-Tetramettoxy-2-r^ (0-260 9. 

0.520 mmd) was dissolved in a mixed solution of acetonilrile (12 ml) and water (4 ml) and after adding thereto CAN 
(0 71 3 g. 1 .30 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution 
was diluted with water and then extracted with ether. The extract was washed with water and then dried, and the solvent 
was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : 
ethyl acetate = 1:3) to obtain the titled compound (0.180 g. 0.382 mmol, 73%). 



Example 103 

N-r5-(5.6-Dimetrtoxy-3-rr^^ 

[0195] N-[5^3.4,5.6-Tetrametrioxy-2-methylber^ (°- 240 9' 

0.478 mmol) was dissolved in a mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding thereto CAN 
(0.655 g, 1 .20 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution 
was diluted with water and then extracted with ether. The extract was washed with water and then dried, and the solvent 
was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : 
ethyl acetate = 1:3) to obtain the titled compound (0.180 g. 0.381 mmol. 80%). 



Example 104 

N45^5.6-Pimethoxy-3-meth^ 

10196] N-[5^3.4,5,6-Tetramethoxy-2-meto ( a292 9. 

0.538 mmol) was dissolved in a mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding thereto CAN 
(0.737 g, 1 .34 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution 
was diluted with water and then extracted with ether. The extract was washed with water and then dried, and the solvent 
was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : 
ethyl acetate = 2:1) to obtain the titled compound (0.175 g. 0.341 mmol, 63%). 



Example 105 

N-f5-(5,6-DirnetrK)xy-3-rrtem^ 

10197] r>H5-(3,4,5,6-TetrametrK>xy-2^ethy^ (0.290 g. 

0.533 mmol) was dissolved in a mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding thereto CAN 
(0.731 g. 1 .33 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution 
was diluted with water and then extracted with ether. The extract was washed with water and then dried, and the solvent 
was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : 
ethyl acetate = 2:1) to obtain the titled compound (0.170 g. 0.330 mmol, 62%). 



Example 106 

N-f5-(5.6-Pinrethoxy^3-meo^^ 

10198] 3.4,5-Trimethoxyanaine (0.216 g. 1.18 mmol), triethylamlne (0.119 g, 1.18 mmot) and 2-chtoro-1,3Hfimethyt- 
imidazoUnkim chloride (0.199 g. 1.18 mmol) were added to a methylene chloride solution (20 ml) of 5-(5.6^imethoxy- 
3-methyM ,4-bercoquinon-2-y0meth^ add (0.200 g. 0.535 mmol) and the resulting solution was 

stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) to obtain 
the titled compound (0.109 g. 0.202 mmol. 38%). 
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Example 107 

N-f5-<5 t 6-Oimemoxy-3-methy1-1.4-benz^ 

10199] 3,4-Dimethoxyaniline (0.246 g. 1.604 rnrnol), triethylamine (0.162 g, 1.604 mmol) and 2-cMoro-1,3-dhrmthyl- 
imidazolinium chloride (0.271 g. 1.604 mmol) were added to a methylene chloride solution (20 ml) of 5-(5,6-dimethoxy- 
3-methyM ,4-berizcKjuirK>n-2-y^ acid (0.200 g, 0.535 mmol) and the resulting solution was 

stirred at room temperature lor 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride, the extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:2) to obtain 
the titled compound (0.110 g, 0.216 mmol. 40%). 

Example 108 

N-[5-(5,6-Dimethoxy-3-methy1- 1 .4-ben2oquinon-2-yl)methyl-2-acetoxyben2oyn-4-acetylannine 

(0200] 4-Acetytanffine (0.159 g, 1.18 mmol), triethylamine (0.119 g, 1.18 mmol) and 2-ch!oro-1 .3-dimelhyUmidazo- 
linium chloride (0.199 g, 1.18 mmol) were added to a methylene chloride solution (20 ml) of 5-(5.6-dimethoxy-3-methy1- 
1,44>enzoouinon-2-yl)methyI-2*acetoxyben2oic acid (0.200 g, 0.535 mmol) and the resulting solution was stirred at 
room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-layer chromatography (chloroform : methanol = 1:2) to obtain the titled com- 
pound (0.160 g, 0.326 mmol, 61%). 

Example 109 

N45-(5,6-DimetrK>xy-3-methyM > 4-te 

10201] 4-ChJoroaniline (0.150 g, 1 .18 mmol), triethylamine (0.119 g, 1.1 8 mmol) and 2-chloro-1 ,3-dimethyfimidazo- 
iinium chloride (0.199 g, 1 .18 mmol) were added to a methylene chloride solution (20 ml) of 5-(5,6-dimethoxy-3-methyl- 
1.4-benzoo^m>n-2-yt)methyl-2-acetoxyben2oic acid (0.200 g, 0.535 mmol) and the resulting solution was stirred at 
room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:2) to obtain the titled com- 
pound (0.115 g. 0.238 mmol, 44%). 

Example 110 

N-[5-(5,6-Oimethoxy-3-methyM^ 

[0202] 4-Morpholinoaniline (0.286 g. 1.60 mmol), triethylamine (0.162 g, 1 .60 mmol) and 2-chloro-1 ,3-dimethylimi- 
dazolinium chloride (0.271 g, 1.60 mmol) were added to a methylene chloride solution (20 ml) of 5-(5.6-dimethoxy- 
3-methyi-1,4-berizoquinon-2-yi)methy1-2-acetoxyben2oic acid (0.200 g, 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:2) and then 
recrystaliized from ether to obtain the titled compound (0.077 g. 0.144 mmol, 27%). 

Example 111 

N-{5-(5,6-Oimethoxy-3^ethyM,4^ere 

[0203] 4-Cyanoanffine (0.189 g. 1.60 mmol). triethylamine (0.162 g, 1.60 mmol) and 2-chioro-1 ,3-dimethyfirnidazo- 
finhim chloride (0.271 g. 1 .60 mmol) were added to a methylene chloride solution (20 ml) of 5-(5.6-dimethoxy-3-methyl- 
1 ,4-benzoo^rK)n-2-yl)rr»ethyl-2-a<»toxybenzoic acid (0.200 g, 0.535 mmol) and the resulting solution was stirred at 
room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and men dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-tayer chromatography (hexane : ethyl acetate = 1 :2) to obtain the titled conv 
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pound (0.141 g. 0.297 mmol, 56%). 
Example 112 

N^5-(5.6-Dimethoxy-3-me^^ 

[0204] 4-Trffluoromemylanaine (0.258 g, 1.60 mmol), triethylamine (0.162 g. 1.60 mmol) and 2-chJoro-1,3-dimethyl- 
tmidazolirourn chloride (0.271 g. 1 .60 mmol) were added to a methylene chloride solution (20 ml) of 5-(5,6-dimethoxy- 
3^ethyl-1 r 4^nzoquincxv2-y1)meth^2-acetoxyben2oic acid (0.200 g, 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 12) to obtain 
the titled compound (0.123 g. 0.238 mmol, 44%). 

Example 113 

N-f5-(5,6-Pimethoxy-3-mefr^^ 

[0205] 3,5«Btstrifluoromethy1aniHne (0.368 g, 1.604 mmol). triethylamine (0.162 g, 1.604 mmol) and 2-chtoro- 
1 3-dimemyfimidazolinium chloride (0271 g, 1.604 mmol) were added to a methylene chloride solution (20 ml) of 
5^(5 6-dimethoxy.3-ntetoyM^^ *** ( 0200 9- 0535 mmol > and resuft " 

ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate - 
1:2) and then recrystallized from ether to obtain the titled compound (0.196 g, 0.335 mmol, 63%). 

Example 114 

N45-(5.6-DimetrK>xv-3-rre^ 

[0206] N^5.6-Dimethoxy-3-meth^^ 

(0.100 g. 0.185 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (hexane : ethyl acetate = 1:2) and then recrystallized from ether to obtain the titled compound 
(0.050 g. 0.101 mmol. 55%). 

Exampje 115 

N45-(5.6-Dimemoxy-3-meth^^ 

[0207] N-[5-(5.64Dirr»etrioxy-3-mem^ (°- 100 
g 0.196 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distiflaaoa The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate = 1:2) and then recrystallized from ether to obtain the titled compound (0.032 
g, 0.0685 mmol, 35%). 

Example 116 

N4M5 T 6-DimetrK3xy-3-metrrvf-1 .4-benzcouinoiv2-y0r^ 

102081 N-[5-(5.6-Dtinetrx>xy^^ (0 ' 100 9> 

0.204 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
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then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate = 1:2) and then recrystaMzed from ether to obtain the titled compound (0.060 
g. 0.133 mmol. 65%). 

Example 117 

N^5-(5,6-Dtmethoxy-3-rTrethyH,44^ 

[0209] r^5-(5,6^imemoxy-3^ethyM,4-berizoqu™ (0.072 g, 

0.149 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate = 1:2) and then recrystallized from ether to obtain the titled compound (0.046 
g. 0.104 mmol. 70%). 

Example 118 

N-[5-(5,6-Dimetho)cy-3-memyM,4-benzoquino^ 

10210] N-l5^5.6-Dimemoxy-3-methyM,4-benzoquinon-2-yl)m^ (0.060 
g. 0.110 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate = 1:2) and then recrystallized from ether to obtain the titled compound (0.037 
g. 0.0752 mmol. 68%). 

Example 119 

N-f5-{5,6-Oimethoxy-3-methyM.4-b^ 

J0211] N^5-<5,6-Dimethoxy-^em^ (0.100 g. 

0.211 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was dfluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate = 1 :2) and then recrystalfized from ether to obtain the titled compound (0.063 
g. 0.146 mmol. 69%). 

Example 120 

N-I5-(5,6-Dimethoxy-3-ttH3foyM,4-ben^ 
[0212] N-{5-<5,6^imethoxy-3-methyM,4-bere 

(0.087 g. 0.168 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (hexane : ethyl acetate = 1:2) and men recrystalfized from ether to obtain the titled compound 
(0.056 g. 0.118 mmol, 70%). 

Example 121 

N45-(5,6-Dtmethoxy-3^ethyM,44>ere 

[0213] N-[5-(5,6-Dimethoxy-3-methyt-1 .4-berizcKiuirK)n-2-yl)memyl-2-a 

(0.130 g, 0.222 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydro- 
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gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (hexane : ethyl acetate = 1:2) and then recrystallized from ether to obtain the titled compound 
(0.050 g. 0.0921 mmol. 41%). 

Example 122 

N45-(5.6-DtmetrK)xy-3-methyH t 4^ 

10214] (S)-Phenethyfarnine (0.130 g. 1.07 mmol). dimemytarranopyridine (0.013 g. 0.107 mmol) and 1-ethyl- 
3-(3^imemytaminopropyl)carbodttmide hydrochloride (0.308 g, 1 .60 mmol) were added to a methylene chloride solu- 
tion (30 ml) of 5-{5.6Hftmethoxy-3HmemyM.4-berc acid (0.200 g. 0.535 mmol) 
and the resulting solution was stirred at room temperature for 1 2 hours. The reaction solution was poured into ice water 
and then extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was 
removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl 
acetate = 2:1) and then recrystallized from ether to obtain the titled compound (0.135 g. 0.283 mmol. 53%). 

Example 123 

N45-(5 f 6-Dimethoxy-3-rnethyM t 4-benzoquinon-2-yl)methyl-2-hydroxybenzoylHR)-1 -phenytethylamine 

[0215) (R)-Phenethylamine (0.162 g. 1.337 mmol), dimethylaminopyrtdine (0.016 g. 0.134 mmol) and 1-ethyl- 
3-(3KJimemylarrunc^>ropyl)cartHxiHmide hydrochloride (0.384 g. 2.005 mmof) were added to a methylene chloride so- 
lution (30 ml) of 5-(5.6-dimethoxy-3-methyl-1 ,4^enzoquinon-2-y0memyl-2-acetoxybenzoic acid (0.250 g. 0.668 mmol) 
and the resulting solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water 
and then extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was 
removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl 
acetate = 2:1) and then recrystallized from ether to obtain the titled compound (0.167 g. 0.350 mmol. 52%). 

Example 124 

N45-(5,6^imettoxv-3-methvM ,44>erizoQ^rK>n-2-\ri)methyl2-^ ,2.3,4-tetrahydroquinoline 

[0216J 1 ^,3,4-Tetrahydroquinonne (0.049 g. 0.367 mmol) and 1-ethyt-3-<3-dinretrrylam hy- 
drochloride (0.105 g. 0.550 mmol) were added to a methylene chloride solution (10 ml) of 5-(5,6-dirnethoxy-3-methyt- 
1 ,44>erizoquirK>n-2-yl)memyt-2-phenoxyberizoic acid (0.075 g. 0.183 mmol) and the resulting solution was stirred at 
room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-layer chromatography (chloroform : methanol = 9:1) to obtain the titled com- 
pound (0.050 g. 0.0955 mmol. 52%). 

Example 125 

Nj5 = {5 i 6-Dir^^ 

{02171 2-Methylpiperidine (0.039 g. 0.391 mmol) and 1^triyl-3-(3-tfimemyl3rrenopro hydrochloride 
(0.112 g. 0.587 mmol) were added to a methylene chloride solution (5 ml) of 5-(5.6-dimethoxy-3-fnetriyl-1 ,4-benzoqui- 
non-2-yt)memyl-2-phenoxybenzoic add (0.080 g, 0. 196 mmol) and the resulting solution was stirred at room temper- 
ature for 1 2 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The 
extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was 
purified by preparative thin-layer chromatography (hexane : ethyl acetate « 9:1) to obtain the titled compound (0.045 
g. 0.0919 mmol. 47%). 
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Example 126 

N^5-(5,6-Dimethoxy-3-methyM.4-beru^ 
1 ,2,3,4-tetr ahydroquinoline 

[0218] 1,2,3,4-Tefrahydroquinoline (0.126 g, 0.946 mmol) and 1^thyl-3^3^methylaminopfopyl)carbodumide hy- 
drochloride (0.272 g, 1.42 mmol) were added to a methylene chloride solution (20 ml) of 5-<5,6-dimethoxy-3-methy!- 
1.4-benzoquinon-2-y1)memyl-2-(3-pyridyfo^ acid (0.200 g, 0.473 mmol) and the resulting solution was 

stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane ; ethyl acetate = 9:1) to obtain 
the titled compound (0.100 g, 0.186 mmol. 39%). 

Example 127 

N-[5-{5,6-Dimethoxy-3-methyl-1 4^nzoo^inor^2-yt)rriethyl-2-(3-pyr^ 

[0219] 4-Methylpiperidine (0.094 g, 0.946 mmol) and 1-emyl-3-(3^methylaminopropyl)carbodtfmide hydrochloride 
(0.272 g, 1.42 mmol) were added to a methylene chloride solution (20 ml) of 5-(5 t 6-dimethoxy-3-methyl-1,4-ben2oqui- 



non-2-yl)methyl-2-(3-pyridylmethyloxy)ben2oic acid (0.200 
room temperature for 12 hours. The reaction solution was 



g, 0.473 mmol) and the resulting solution was stirred at 
poured into ice water and then extracted with methylene 



chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin4ayer chromatography (hexane : ethyl acetate = 9:1) to obtain the titled com- 
pound (0.100 g. 0.198 mmol. 42%). 

Example 128 

N^5^5 t 6-DimetTK)xy-3^ethyM,4^ 

[0220] 3,4,5-Trimethoxyariiline (0.260 g, 1.42 mmol), triethytamine (0.144 g, 1.42 mmol) and 2-chloro-l ,3-dimethyl- 
imidazolinium chloride (0.240 g, 1 .42 mmol) were added to a methylene chloride solution (20 ml) of 5^5,6-dimethoxy- 
3-methyH ,4^rtzc<iuinon-2-yl)rnetriy^ acid (0.200 g, 0.473 mmol) and the resulting so- 

lution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted 
with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then 
recrystalRzed from ether to obtain the titled compound (0.050 g, 0.085 mmol, 18%). 

Example 129 

N-f5-(5.6-Dirnethoxy-3-methyM,4-bere 

[0221] 4-Acetylaniline (0.128 g. 0.946 mmol), triethytamine (0.096 g. 0.946 mmol) and 2-chloro-1 ,3-dimethylimida- 
zolinium chloride (0.160 g, 0.946 mmol) were added to a methylene chloride solution (20 ml) of 5-(5.6-dimethoxy- 
3-methyM ,4-tenzoquirK>n-2-yt)methy^ acid (0.200 g, 0.473 mmol) and the resulting so- 

lution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted 
with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then 
recrystaltized from ether to obtain the tided compound (0.080 g, 0.148 mmol, 31%). 

Example 130 

Methyl 5-(5,6-Dimethoxy-3-methyl-1 44>eri2oo^jfnort-2-y0memy^2-(tert-butoxyca 

[0222] Methyl 5X3.4,5.64etramethoxy-2^ethyft)er^ (1.25 g, 2.56 

mmol) was dissolved in a mixed solution of acetonitrile (30 ml) and water (10 ml) and after adding thereto CAN (3.50 
g, 6.39 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was 
diluted with water and then extracted with ether. The extract was washed with water and then dried, and the solvent 
was removed by distillation. The obtained residue was purified by silica get column chromatography (hexane : ethyl 
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acetate = 2:1) to obtain the titled compound (0.800 g, 1.74 mmol, 68%). 
Example 131 

N-(6-Chloropvridin-3-ylH^5,^ 

[0223) 2-Chloro-1 .3-dimethytimtdazoUnKim chloride (61 mg. 0.361 mmol). 5-ammo-2-crdoropyridine (46 mg, 0.361 
mmol) and triethylamine (36 mg, 0361 mmol) were added to a methylene chloride solution {3 mi) of 4-{5,6-dimethoxy- 
3-methyl-1 ,4^rizoquirK)n-2-yl)methyl-2-acetoxybenzo!C acid (45 mg, 0.120 mmol) in a nitrogen atmosphere and the 
resulting solution was stirred all the night through. The reaction solution was diluted with chloroform, then washed with 
water and dried, and the solvent was removed by distillation. The residue was purified by silica gel column chroma- 
tography (hexane : ethyl acetate = 3:1) to obtain the titled compound (10 mg. 0.021 mmol. 17%). 

Example 132 

N^2^lorc»pyridirK3»y1M^5 t 6^imethoxy-3-methvl-1 ,4-benzoquioon-2-y1) methyt-2-ac etoxyben2amide 

[0224] 2-CWoro-1.3-dimethylimidazonnium chloride (89 mg. 0.524 mmol), 3-amino-2-cWoropyridine (51 mg. 0.390 
mmol) and triethylamine (53 mg, 0.524 mmol) were added to a methylene chloride solution (10 ml) of 4-(5.6-dimethoxy- 
3-methyM ,4-benzoquinorv-2-yl)methy1-2-acetoxybenzoic acid (98 mg. 0.120 mmol) in a nitrogen atmosphere and the 
resulting solution was stirred alt the night through. The reaction solution was diluted with chloroform, then washed with 
water and dried, and the solvent was removed by distillation. The residue was purified by silica gel column chroma- 
tography (hexane : ethyl acetate = 3:1) to obtain the titled compound (29 mg, 0.060 mmol. 23%). 

Example 133 

N^2^toropyricrin-3-vtW 

[0225] An aqueous saturated sodium hydrogencarbonate solution (1 ml) was added to a methanol solution (2 ml) of 
t>K2-critoropyridir^^ ( 20 
0.0412 mmol) and the resulting solution was stirred for 1 hour. The reaction solution was extracted with ethyl acetate, 
then washed with water and dried, and the solvent was removed by distillation. The residue was recrystalHzed from 
an ethyl acetate-dTisopropyl ether mixed solvent to obtain the titled compound (18 mg. 0.0406 mmol, 99%). 

Example 134 

N^6-Methoxypyridin-3-ytM^ 

[0226] 2-Chloro-1 .3-dimethylimidazofiniurn chloride (93 mg. 0.555 mmol). 5-armno-2-methoxypyridine (55 mg, 0.440 
mmol) and triethylamine (44 mg. 0.440 mmol) were added to a methylene chloride solution (5 ml) of 4-(5.6-dimethoxy- 
3-methyt-1 ,44>enzoquinon-2-yl)methyl-2-acetoxybenzoic acid (1 37 mg. 0.366 mmol) in a nitrogen atmosphere and the 
resulting solution was stirred all the night through. The reaction solution was diluted with chloroform, then washed with 
water and dried, and the solvent was removed by distillation. The residue was purified by silica get column chroma- 
tography (hexane : ethyl acetate = 3:1) to obtain the titled compound (31 mg. 0.065 mmol. 18%). 

Example 135 

hM64detTK>xwvridir^^ .4-benzoquinon-2-vurne^ 

[0227] An aqueous saturated sodium hydrogencarbonate solution (4 ml) was added to a methanol solution (8 ml) of 
N-(e™etTK>xypyriolr^ < 48 m 9- 

0.100 mmol) and the resulting solution was stirred for 1 hour. The reaction solution was extracted with ethyl acetate, 
then washed with water and dried, and the solvent was removed by distillation. The residue was recrystaffized from 
an ethyl acetate-dKSopropyl ether mixed solvent to obtain the fitted compound (29 mg, 0.066 mmol, 66%). 
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Example 136 

N^4-(5,6^imettioxy-3^ethyl-1,4-b^ 

[0228] 2-Chloro-1 ,3-dtmethyttmidazoUoHjm chloride (1 30 mg, 0.77 mmol), 4^trifluoromethy!sulfony0anifine ( 1 73 mg, 
0.77 mmol) and triethylamine (78 mg. 0.77 mmol) were added to a methylene chloride solution (8 ml) of 4-{(5,6-dimeth- 
oxy-3-methyl-1 ,4-benzoo^"non-2-yf)meth>i)-2>acetoxybenzok; acid (240 mg, 0.64 mmol) In a nitrogen atmosphere and 
the resulting solution was stirred for 2 hours. The reaction solution was dHuted with chloroform, then washed with water 
and dried, and the solvent was removed by distillation. The residue was purified by silica gel column chromatography 
(methylene chloride : methanol = 60:1) to obtain the titled compound (146 mg. 0.251 mmol, 39%). 

Example 137 

N-[4-(5.6-Dimetrtoxy-3-methyl-1,4^ 

1 0229] An aqueous saturated sodium hydrogen carbonate solution (7 ml) was added to a methanol solution (1 5 ml) 
of N-[4^5,6^imethoxy-3-methyM,44>enzc^uj 

(114 mg, 0.196 mmol) and the resulting solution was stirred for 1 hour. The reaction solution was extracted with ethyl 
acetate, then washed with water and dried, and the solvent was removed by distillation. The residue was purified by 
silica gel column chromatography (hexane : ethyl acetate = 4:1) to obtain the titled compound (35 mg, 0.065 mmol. 
33%). 

Example 138 

N-(Pyridin-3-yl)-4-{5. 6-dimethoxy-3-methyM ,4-benzoquinorv2-yl)methyl-2-acetoxybenzamide 

[0230] 2-Chloro-1 ,3-dimethylinwdazofinium chloride (39 mg, 0.23 mmol), 3-aminopyridine (21 mg, 0.23 mmol) and 
triethylamine (23 mg, 0.23 mmol) were added to a methylene chloride solution (5 ml) of 4-(5,6-dimettx>xy-3-methyl- 
1.4-benzoquinon-2-yi)methyl-2-ac^toxyben2otc acid (57 mg, 0.152 mmol) in a nitrogen atmosphere and the resulting 
solution was stirred alt the night through. The reaction solution Was diluted with chloroform, then washed with water 
and dried, and the solvent was removed by distillation. The residue was purified by silica gel column chromatography 
(benzene : acetone = 3:1) to obtain the titled compound (12 mg, 0.027 mmol, 18%). 

Example 139 

N-(Pyridtn-3-yl)-4-<5 t 6-<iimethoxy-3-methyl-1 ,4-benzoquinorv2-yl) methyl-2-hydroxybenzarrride 

(0231] An aqueous saturated sodium hydrogencarbonate solution (4 ml) was added to a methanol solution (10 ml) 
of hHpyridiri-3-ytM^5.6^methoxy-3-^ (55 mg, 0.122 mmol) 

and the resulting solution was stirred for 1 hour. The reaction solution was extracted with ethyl acetate, then washed 
with water and dried, and the solvent was removed by distillation. The residue was purified by silica gel column chro- 
matography (benzene : acetone = 3:1) to obtain the titled compound (28 mg, 0.0686 mmol, 56%). 

Example 140 

N^Pyridin^y1)-4^5.6-dimethoxy-;^mefo 

[0232] 2-Chkxo-1 ,3^imethyl*mfiidazofinjurn chloride (43 mg, 0.257 mmol). 4-aminopyridine (24 mg. 0.257 mmol) and 
triethylamine (26 mg, 0.257 mmol) were added to a methylene chloride solution (5 ml) of 4-(5,6-dimethoxy-3-methyl- 
1 ,44)en2oo^"non-2-yl)methyi-2-acetoxyben2oic acid (64 mg. 0.171 mmol) in a nitrogen atmosphere and the resulting 
solution was stirred aU the night through. The reaction solution was diluted with chloroform, then washed with water 
and dried, and the solvent was removed by distillation. Subsequently, an aqueous saturated sodium hyoYogencarbonate 
solution (10 ml) was added to a methanol solution (4 ml) of the obtained residue and the resulting solution was stirred 
for 1 hour. The reaction solution was extracted with ethyl acetate, then washed with water and dried, and the solvent 
was removed by distillation. The residue was purified by sffica gel column chromatography (methylene chloride : meth- 
anol = 30:1 ) to obtain the titled compound (5 mg, 0.012 mmol, 7.2%). 
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Example 141 

N-[5^5,6-Dimetlwxy-3-methyM 

[0233] 4-Ruoroaniline (0.178 g. 1 .604 mmol). triethylamine (0.162 g t 1 .604 mmol) and 2-chloro-1 ,3-dtmemytimtda- 
zolinrum chloride (0.271 g, 1.604 mmol) were added to a methylene chloride solution {50 ml) of 5^5.6-dimethoxy- 
3-methyl-1.4-benzoquinon-2-yl)methy1-2-acetoxyben2oic acid (0.200 g. 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate =1:1) and then 
recrystallized from ether to obtain the titled compound (0.125 g. 0.268 mmoJ, 50%). 

Example 142 

N45^5.6-Dimethoxy-3-methyl-1.44)enzoquin^ 

{0234] N-[5^5,6-dimethoxy-3~TOethyM,4-benzcK|uir^^^ (0.068 g, 

0.145 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate = 1 :2) and then recrystallized from ether to obtain the titled compound (0.030 
g, 0.0705 mmol, 48%). 

Example 143 

N-HH5 ,6-Ptmethoxy-3-methyi-1 ,4^rgoquirron-2-yl)methyl-2-acetoxybe 

[0235] 3-Nttroanifine (0.222 g, 1 .604 mmol), triethytamine (0.162 g, 1.604 mmol) and 2-chloro-l ,3-dimethyfimidazo- 
Bhium chloride (0.271 g, 1.604 mmol) were added to a methylene chloride solution (50 ml) of 5^5,6-o1methoxy-3-methyl- 
1,4-benzoquinofv2-y1)methy1-2-acetoxybe azoic acid (0.200 g, 0.535 mmol} and the resulting solution was stirred at 
room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) and then recrystallized 
from ether to obtain the titled compound (0.149 g. 0.301 mmol, 56%). 

Example 144 

N-f5-(5,6-Oimethoxy-3-methyM,4-b^ 

[0236] N-[5^5,6-Dimethoxy-3-methyt-1 ,4-benzoqijinon-2-Yt)methyl-2-acetoxyberro (0.070 g, 0.142 

mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then 
dried, and the solvent was removed by distillation. The obtained residue was recrystallized from ether to obtain the 
titled compound (0.060 g, 0.133 mmol, 94%). 

Example 145 

N-{5^5,6-DhT*ethoxy-3-methyl^ 

[0237] 2-Tri«uoromethylanfline (0.463 g. 3.000 mmol). triethytamine (0.304 g, 3.000 mmol) and 2-chtoro-1 ,3-dimeth- 
yUmidazotinium chloride (0.507 g, 3.000 mmol) were added to a methylene chloride solution (100 ml) of 5-{5,6-dimeth- 
oxy-3-methyl-1 ,44>enzcK}uinon-2-yl)memyt-2-a acid (0.374 g, 1.000 mmol) and the resulting solution 

was stirred at room temperature for 12 hours. The reaction solution was poured into Ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol - 10:1) and then 
recrystallized from ether to obtain the titled compound (0.259 g, 0.500 mmol. 50%). 
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Example 146 

N-f5-(5,6-0i memoxy-3-methyl-1 t 4-be^ 
[0238] N-[5^5.6-Dimethoxy^ 

(0.100 g. 0.193 mmof) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrp- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water^ 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (chloroform : methanol = 10:1) and then recrystallized from ether to obtain the titled compound 
(0.090 g, 0.189 mmol, 98%^ 

Example 147 

Ethyl N-[5-<5,6-dimethoxv-3-methyl-1 ,4-benzc>quifK)n-2-yt)methyl-2-acetoxvben2oylM-aminobenzoate 

[0239] Ethyl 4-aminobenzoate (-0.265 g. 1.604 mmd), triethylamine (0.1 62 g. 1.604 mmol) and 2-chloro-l, 3-dimeth- 
ylimidazofinium chloride (0.271 g. 1 .604 mmol) were added to a methylene chloride solution (50 ml) of 5-(5,6-dimethoxy- 
3-methyM,4-berizcKquir^ add (0.200 g, 0.535 mmol) and the resulting solution was 

stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) and then 
recrystallized from ether to obtain the titled compound (0.165 g. 0.316 mmol. 59%). 

Example 148 



Emyl hH5-(5.6-dimetho xy-3-me 

[0240] Ethyl N-(5-(5.6-diroethoxy-3-methyM .4-ber*oquinon-2-yl)meth^ 

(0.060 g. 0.115 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (chloroform : methanol = 10:1) and then recrystallized from ether to obtain the titled compound 
(0.040 g, 0.0834 mmol. 73%). 



Example 149 

N^5-(5 t 64)imethoxv-3-meth^ 

{0241] 4-Cyanomethylaninne (0.212 g. 1.604 mmol). triethylamine (0.162 g, 1.604 mmol) and 2^chloro-1,3-dimeth- 
ylimtdazolinium chloride (0.27 1 g. 1 .604 mmol) were added to a methylene chloride solution (50 ml) of 5-(5,6-tf methoxy- 
3-memyM.4-benzoquroon-2^^ acid (0.200 g. 0.535 mmol) and the resulting solution was 

stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) and then 
recrystallized from a mixed solvent of ether and hexane (3:1 ) to obtain the titled compound (0.110 g. 0.225 mmol. 42%). 

Example 150 

N-f 5(5.6-Dim ethoxy-3-methyt-1 ,4^>enzoquinon-2-y0rneth^^ 

10242] N-{5-(5,6-Dimethoxy-3-^ {00GQ 
g. 0.123 mmol) was dissolved m methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (chloroform : methanol = 10:1) and then recrystallized from ether to obtain the titled compound (0.040 
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g, 0.0897 mmol. 73%). 
Example 151 

N45-(5.6-Dimethoxy-3^emv1-1.4-te 

(0243] 3-Trifluoromethylanttine (0.483 g, 3.000 mmol). triethylamine (0.304 g, 3.000 mmol) and 2-chloro-1 ,3-dtmeth- 
yfimidazofinium chloride (0.507 g, 3.000 mmol) were added to a methylene chloride solution (100 ml) of 5-(5,6-dimeth- 
oxy-3-memyl-1,4-benzoqirirK>n-2-yl)ra^ acid (0.374 g. 1.000 mmol) and the resulting solution 

was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol =10:1) and then 
recrystallized from ether to obtain the titled compound (0.235 g. 0.454 mrnol. 45%). 

Example 152 

N^S-(5.64)imethoxy-3-roeth^ 

[0244] |SH5^5,64)inietrioxy-3^ethyl-1.44>enzoqw 

(0.100 g. 0.193 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (chloroform : methanol = 10:1) and then recrystallized from ether to obtain the titled compound 
(0.088 g. 0.1 85 mmol. 96%). 

Example 153 

N45-(5.6-Pirm?thoxv-3-memvM.44)ere 

[0245] 2-Nitroaniline (0.222 g, 1.604 mmol), triethylamine (0.162 g. 1.604 mmol) and 2-chtoro-1 ,3-dimethyfimidazo- 
firaum chloride (0.271 g. 1 .604 mmol) were added to a methylene chloride solution (50 ml) of 5-<5/6-dirnethoxy-3-methyl- 
1 ,44>enzc>quinon-2-yt)methyt'2-acetoxybenzoic acid (0.200 g, 0.535 mmol) and the resulting solution was stirred at 
room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) and then recrystallized 
from ether to obtain the tided compound (0.140 g, 0.283 mmol. 53%). 

Example 154 

N45-(5.6-Dimethoxy-3-methy1-1 .44>ergooAHnort-2-Yflm 
[0246] N-[5^5.6^Dimetrroxy-3-^ 

mmol) was dissolved m methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and men extracted with ethyl acetate. The extract was washed with water and men 
dried, and the sotvent was removed by disinflation. The obtained residue was recrystallized from ether to obtain the 
titled compound (0.063 g. 0.139 mmol. 98%). 

Example 155 

N^Pyridtn-2-y1)-5^5,6^ 

[0247] 2-Arrarxjpyridme (0.282 g, 3.000 mmol), triethylamine (0.304 g. 3.000 mmol) and 2-chtoro-1 ,3-cfimemytimida- 
zofinium chloride (0.507 g. 3.000 mmol) were added to a methylene chloride solution (50 ml) of 5~{5,6-dirnethoxy- 
3-methyM,4-beruoquinon-2-yO acid (0.374 g, 1.000 mmol) and the resulting solution was 

stirred at room temperature for 12 hours. The reaction solution was poured into fee water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the sotvent was removed by distillation. 
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The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate =1:1) and then 
recrystallized from ether to obtain the titled compound (O.140 g, 0.311 mmol, 31%). 

Example 156 

5 ' ~ 

N-(Pyridin-2-yl)-5^5,6-dimethoxy-3-mem^ 

10248J N-(Pyridin-2-yl>-5-<5,6-dimethoxy-3-methy1-1 .4-benzoquinon-2-yl)methyl-2-acetoxyben2amide (0.050 g. 
0.111 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
'0 bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was recrystallized from ether to obtain 
the titled compound (0.023 g, 0.0564 mmol, 51%). 

is Example 157 

N-(Pyridin^-y1)-5-(5,6-dimethoxy-3-me^^ 

{0249J 4-Aminopyridine (0.282 g, 3.000 mmol). triethytamine (0.304 g, 3.000 mmol) and 2-chloro-1 ,3-dimethylimida- 
20 zolinium chloride (0.507 g. 3.000 mmol) were added to a methylene chloride solution (50 ml) of 5-(5,6-dimethoxy- 
3-methyl-1.4-benzbquinon-2-yl)methyt-2-acetoxybenzoic acid (0.374 g, 1.000 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then 
25 recrystallized from ether to obtain the titled compound (0.050 g, 0.123 mmol. 1 2%). 

Example 158 

N^Pyrkfin-3^)-5-(5,6-drmethoxy-3-m 

30 

[0250) 3-Aminopyridine (0.151 g. 1.604 mmol). triethytamine (0.162 g, 1.604 mmol) and 2-chloro-1.3-dimethylimlda- 
zolinium chloride (0.271 g. 1.604 mmol) were added to a methylene chloride solution (50 ml) of 5-(5,6-dimethoxy- 
3-methyt-1 ,44>enzc>quirK>n-2-yf)methyl-2^cetoxybenzoic acid (0.200 g. 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
35 methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then 
recrystallized from ether to obtain the titled compound (0.065 g„ 0.159 mmol, 30%). 

Example 159 

40 

N-Cydopropyl-5-(5 t 6-dfmethoxv~3-methyl- 1 ,4-benzoquinof>-2-Yt) methyf-2-acetoxybenzamtde 

[0251 J Cydopropyfarnine (0.0916 g. 1.604 mmol). triethylamine (0.162 g, 1 .604 mmol) and 2-chloro-1 ,3-dimethytim- 
idazofinium chloride (0.271 g. 1.604 mmol) were added to a methylene chloride solution (50 ml) of 5-(5,6-oimethoxy- 
45 3-methyM ,4-benzoquinon-2-yl)methyf-2^cetoxybenzoic acid (0.200 g, 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) and then 
recrystallized from ether to obtain the titled compound (0.089 g, 0.215 mmol, 40%). 

so 

Example 160 

N^yclopropyt-5-(5.6-dimethoxy-3-methyt- 1 .4-beruc<^inon-2-yl)fnemyf-24iydroxvbenzamide 

55 [0252J N-Cyc!opropyl-5^5,6-alrnetho^ (OJ050 g, 

0.121 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogertcar- 
bonate solution (1 .5 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
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then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate = 1:1) and then recrystallized from ether to obtain the titled compound (0.023 
g, 0.0673 mmol. 56%). 



Example 161 

N-Cyclohexyl-5-{5. 6-dimethoxy-3-rnethyl- 1 t 44)ergoqiiinon-2-yl)met h^ 

[02531 Cydohexyiamine (0.159 g. 1.604 mmol), triethylamine (0.162 g. 1.604 mmol) and 2-chloro-1.3-dimethyfimi- 
dazolinium chloride (0.271 g. 1.604 mmol) were added to a methylene chloride solution (50 ml) of 5-(5.6-dimethoxy- 
3-memyM.4-benzoquirK^ acid (0.200 g, 0.535 mmol) and the resulting solution was 

stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate - 1:1) and then 
recrystallized from ether to obtain the titled compound (0.134 g, 0.294 mmol. 55%). 



Example 162 

N-Cvdohexyl-5-(5.6-dimethoxy^^ 

[0254] N-Cyclohexyl-5-(5.6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-yl)methyl-2-acetoxybenzamide (0.070 g. 0.1 54 
mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
solution (1 5 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then 
dried, and the solvent was removed by distillation. The obtained residue was recrystallized from ether to obtain the 
titled compound (0.035 g. 0.0846 mmol. 55%). 



Example 163 

N-ltethvH5-(5.6-dimeth^^ 

[0255] N-Methyl^-methoxyannine (0.220 g, 1.604 mmol). triethylamine (0.162 g. 1.604 mmol) and 2-chloro- 
1 3^tmethylimidazolinium chloride (0.271 g. 1.604 mmol) were added to a methylene chloride solution (50 rrd) of 
5^5 6-tftmethoxy-3-methyi-1 ,4^enzoo^n<>n-2-y0memyl-2-acetoxybenz()ic acid (0.200 g, 0.535 mmol) and the result- 
ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 
1:2) to obtain the titled compound (0.142 g. 0.288 mmol. 54%). 



Example 164 

N-Methyl-f5-(5,6-dUnetrM^ 
[0256J N-MethyH5-(5.6-o1meu^ 

(0.070 g. 0.142 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (2 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation- The obtained residue was purified by preparative thin- 
tayer chromatography (hexane : ethyl acetate = 1:2) to obtain the titled compound (0.050 g. 0.111 mmol. 78%). 



Example 165 

N-C3-{5,6-Dimethoxv-3-methyl-1 .44>enzoquinon-2-yQmem^ 

[02571 4-TrifkK»romemytaraline (0.159 g. 1.604 mmol). triethylamine (0.162 g. 1.604 mmol) and 2-cWoro-t .^imeth- 
ytimidazolirtium chloride (0.271 g, 1 .604 mmol) were added to a rnethytene chloride solution (50 ml) of 3^5,6-dtrnethoxy- 
3-methyM 44>enzooArinon-2-yl)rr^ add (0.200 g. 0.535 mmol) and the resulting solution was 

stirred at room temperature for 1 2 hours. The reaction solution was poured into ice water and then extracted with 
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methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate =1:1) and then 
recrystallized from ether to obtain the titled compound (0.140 g, 0.271 mmol, 51%). 

Example 166 

r>H3-(5,6-OimetTK)xy-3-methyl- \ ,4-berizc<ftjinon-2-yl)methyt-2-hydro^ 
[0258] N-{3-(5,6-D!rnemoxy-3-methyl-1,4-benzoo^^ 

(0.150 g, 0.290 mmol) was dissolved in methanol (3 mi) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (2 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was recrystallized from ether to 
obtain the titled compound (0.080 g, 0.168 mmol. 58%). 

Example 167 

Ethyl N-[5-(5,6-dimethoxy-3-methyl- 1 .4-benzoquinon-2-yJ) methyl-2-(3-pyridylmethyloxy)benzoyl]-4-aminoben2oate 

[0259] Ethyl 4-aminobenzoate (0.248 g. 1.500 mmol). triethylamine (0.152 g. 1 .500 mmol) and 2-chloro-1 ,3-dimeth- 
yiimidazoiinium chloride (0.254 g, 1 .500 mmol) were added to a methylene chloride solution (100 ml) of 5-(5,6-dimeth- 
oxy-3-methyt-1 ,4-benzoquinon-2-y0memyl-2^3-pyridylmethytoxy)benzoic acid (0.2115 g, 0.500 mmol) and the result- 
ing solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) and then recrystallized from ether to obtain the titled compound (0.020 g, 0.0351 mmol. 7%). 

Example 168 

N-{Pyrrttn-4-y!V5-{5,6-dime^^ 

[0260] 4-Aminopyridine (0.14 1 g. 1 .500 mmol), triethylamine (0.152 g. 1 .500 mmol) and 2-chloro-1 ,3~dimethyfimida- 
zolinturn chloride (0.254 g. 1.500 mmol) were added to a methylene chloride solution (100 ml) of 5-(5.6<Jimethoxy- 
3-methyM,4-benzcK}uinon-2-^ acid (0.2115 g, 0.500 mmol) and the resulting 

solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then ex- 
tracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by 
distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10: 
1) and then recrystallized from ether to obtain the tided compound (0.023 g, 0.0460 mmol, 9%). 

Example 169 

r>HPy"din-3-yl)-5-(5.6-dime 

[0261] 3-Aminopyridine (0.141 g, 1.500 mmol), triettrylamine (0.152 g. 1 .500 mmol) and 2-chloro-1 ,3-dimethynmida- 
zolmrum chloride (0.254 g. 1.500 mmol) were added to a methylene chloride solution (100 ml) of 5-(5,&Klime!hoxy- 
3-methyM,4-benzoquir*>n-2-y0me acid (0.2115 g, 0.500 mmol) and the resulting 

solution was stirred at room temperature for 10 hours. The reaction solution was poured into Ice water and then ex- 
tracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by 
distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10: 
1) and then recrystaDized from ether to obtain the titled compound (0.024 g, 0.0480 mmol. 10%). 

Example 170 

N-Cyctopropyl-5^5.6-^^ 

[0262] Cyctopropytamine (0.0857 g. 1 .500 mmol), triethylamine (0.152 g, 1 300 mmol) and 2-chloro-1 ,3-dimethylim- 
idazoftnium chloride (0.254 g. 1.500 mmol) were added to a methylene chloride solution (100 ml) of 5-(5.6-dimethoxy- 
3^thyM,4-benzoqurrK>n-2-yO^ add (0.2115 g, 0.500 mmol) and the resulting 
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solution was stirred at room temperature for 13 hours. The reaction solution was poured into ice water and then ex- 
tracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by 
distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10: 
1) and then recrystallized from ether to obtain the titled compound (0.029 g, 0.0627 mmol, 13%). 

Example 171 

N-Cydc^exyW5.6^metlx)xv-3 

[0263] Cydohexylamine^ (0.149 g. 1500 mmol). triethylamine (0.152 g. 1500 mmot) and 2-chloro-1 ,3-dimethylimi- 
dazolinium chloride (0.254 g, 1.500 mmol) were added to a methylene chloride solution (100 ml) of 5-{5,6-dmethoxy- 
3-methyi-l .4-benzoqwnon-2-y!)methyt-2-(3-rj acid (0.21 5 g, 0.500 mmol) and the resulting so- 

lution was stirred at room temperature for 1 0 hours. The reaction solution was poured into ice water and then extracted 
with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then 
recrystalfized from ether to obtain the titled compound (0.032 g, 0.0634 mmol. 13%). 

Example 172 

N45^S t 6-Pimemoxy-3^emyH.4^)enz^ 

[0264] 4-Trifluoromemyfaniline (0.242 g. 1.500 mmol). triethylamine (0.152 g. 1.500 mmol) and 2-cWwo-1,3-dimeth- 
ylimidazotinium chloride (0.254 g, 1 500 mmol) were added to a methylene chloride solution (100 ml) of 5-{5 t 6-dimeth- 
oxy-3-metbyM .4-benzoo^*non-2-y1)methyl-2-{3*pyridylmethyloxy)benzoic acid (0.215 g, 0.500 mmol) and the resulting 
solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then ex- 
tracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by 
distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10: 
1) and then recrystallized from ether to obtain the titled compound (0.035 g. 0.0618 mmol, 12%). 

Example 173 

N-f5-<5.6-Dimethoxy-3-methyM.4-^ 

[0265] 4^rifluoron^ylsuffonyl)anaine (0.452 g. 2.005 mmol). triethylamine (0.203 g, 2.005 mmol) and 2-cNoro- 
1 ,3^imethyHmidazcrfiritiim chloride (0.339 g, 2.005 mmol) were added to a methylene chloride solution (70 ml) of 
5-(5 t 6-dimethoxy-3-methy1-1 ,4-ben2oquinon-2-yt)memyl-2-acetoxybenzofc acid (0.250 g, 0.668 mmol) and the result- 
ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) and then recrystallized from ether to obtain the titled compound (0.140 g. 0.241 mmol, 36%). 

Example 174 

^5^5,6-Pimethoxy-3-meth^ aniline 
[0266] N-{5^5.6^imetrioxy-3-meth 

anifine (0.060 g, 0.103 mmol} was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium 
hydrogencarbonate solution (2 ml), the solution was stirred at room temperature for 2 hours. After the completion of 
reaction, the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed 
with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative 
thin-layer chromatography (chloroform : methanol = 10:1) and then recrystallized from ether to obtain the titled com- 
pound (0.021 g. 0.0389 mmot. 38%). 

Example 175 

N43-(5,6M)«methoxy-3-niem^ 

[0267] 4-(Trifluoromethylsutfonyl)antr!ne (0.361 g. 1 .604 mmol), triethylamine (0.162 g. 1 .604 mmol) and 2-chkxo- 
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1,3-dimethylimidazolinium chloride (0.271 g f 1.604 mmol) were added to a methylene chloride solution (50 ml) of 
3-(5.6^irnethoxy-^methyl-1,4-be acid (0.200 g, 0.535 mmol) and the result- 

ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = I 
and then recrystallized from ether to obtain the titled compound (0.064 g, 0.144 mmol, 27%). 

Example 176 

N-(3-(5.6-Oimethoxy-3-methyM t 4-berizoq^ 

[0268] 2,4-Dichloroaniline (0.383 g, 2.366 mmol). triethylamine (0.239 g, 2.366 mmol) and 2-chloro-1 .3-dimethyfim- 
idazolinium chloride (0.400 g ? 2.366 mmol) were added to a methylene chloride solution (100 ml) of 3-{5.6-dimethoxy- 
3-methyt- 1 ,4-benzoquinon-2-yf )methyl-2-acetoxyt>enzoic acid (0.295 g, 0.789 mmol) and the resulting solution was 
stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol =10:1) and then 
recrystallized from ether to obtain the titled compound (0.150 g. 0.289 mmol, 37%). 

Example 177 

N-I3^5,6-DimetTK)xy-3-methyM,4 

[0269] N-[3-(5,6-Dimethoxy-3-methyl-1 ,4-benzoquinon-2-yl)methy!-2^cetoxybenzoy0^ (0.075 g, 

0.145 mmol) was dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (1.5 ml), the solution was stirred at room temperature for 2 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (chloroform : methanol = 1 0: 1 ) and then recrystallized from ether to obtain the titled compound (0.035 
g, 0.0735 mmol. 51%). 

Example 178 

N43-(5,6-Dimethoxy-3-methyM,4^ 

[0270] 4-MorphofinoaniIine (0.214 g, 1.203 mmol), triethylamine (0.122 g, 1.203 mmol) and 2-<^Ioro*1 f 3-dimethyt- 
imtdazofinium chloride (0.203 g, 1 .203 mmol) were added to a methylene chloride solution (40 ml) of 3-(5,6-dimethoxy- 
3-memyl-1,4-benzcK?uinon-2-yl)nrmthyl-2-acetoxybenzoic acid (0.150 g. 0.401 mmol) and the resulting solution was 
stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-tayer chromatography (ethyl acetate) and then recrystallized 
from ether to obtain the titled compound (0.109 g. 0.203 mmol, 51%). 

Example 179 

N-(3-(5,6-Dimethoxy-3-methyl-1 ,4-benzoo^non-2-yl)methyt-2^ 

[0271] ^3-{5 r 6-Dimethoxy-3^eth^ (0.075 
g, 0,145 mmol) was dissolved in methanol (5 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bortate solution (1.5 ml), the solution was stirred at room temperature for 1.5 hours. After the completion of reaction, 
the reaction solution was dffuted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (ethyl acetate) and then recrystallized from ether to obtain the titled compound (0.048 g, 0.0975 
mmol. 74%). 
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Example 180 

N-(6-Mefroxypyridin-3-vl)-5-(5 t 6-dimethoxy-3^^ 

[0272] 5-Amino2-methoxypyridine (0.199 g, 1.604 mmd), triethylamine (0.162 g. 1.604 mmol) and 2-chioro- 
1,3-dimethylimidazolinturn chloride (0.271 g, 1.604 mmd) were added to a methylene chloride solution (100 ml) of 
5-{5,6-dimethoxy-3-methyM ,44>eruoquinon-2-yl)methyt-2-acetoxybenzojc add (0.200 g, 0.535 mmof) and the result- 
ing solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (ethyl acetate) and then 
recrystaflized from ether to obtain the titled compound (0.109 g, 0.227 mmol, 42%). 

Example 181 

N-(6-Memoxypyridin-3-y1^5K5.6-dimethoxy-3-^ 
[0273] N-(6-MetrK>xypyritfn-3-yl)~5-(5,6-dime 

(0.065 g. 0.135 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (1 .5 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (ethyl acetate) and then recrystainzed from ether to obtain the titled compound (0.050 g, 0.114 
mmol, 84%). 

Example 182 

N-(2.6-DimetrK>xypyridir^ 

[0274] 3-AmirK>-2.6-dimetfioxypyrid1ne hydrochloride (0.306 g, 1.604 mmol), triethylamine (0.162 g. 1.604 mmol) 
and 2-ch!oro-1 ,3-dimethylirra'dazofiruum chloride (0.271 g, 1.604 mmol) were added to a methylene chloride solution 
(100 ml) of 5-(5,6-dimethoxy-3-methyl-1 ,4-berizoquinon-2-yl)methyl-2-acetoxybenzok; acid (0.200 g, 0.535 mmol) and 
the resulting solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water 
and then extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was 
removed by distillation . The obtained residue was purified by preparative thin-layer chromatography (chloroform : meth- 
anol = 10:1) and then recrystallized from ether to obtain the titled compound (0.160 g. 0.313 mmol. 59%). 

Example 183 

N-(2.6-Pimethoxypyridin-3-yi^ ,44>enzoquinon-2-yl)niethyl-2-^^ 

[0275] N-(2,6-Oimethoxypyrkfirv3-^ ,44)enzoqUnorH2-yl)niethyl-2-acetoxybenza- 
mide (0.100 g. 0.196 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium 
hydrogencarbonate solution (1.5 ml), the solution was stirred at room temperature for 3 hours. After the completion of 
reaction, the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed 
with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative 
thin-layer chromatography (chloroform : methanol = 10:1) and then recrystallized from ether to obtain the titled com- 
pound (0.079 g. 0.169 mmol. 87%). 

Example 184 

fH6-Chloropyridin-3-yiV5-(5^ 

[0276] 5-Ainmo-2-chtoropyridme (0.206 g. 1.604 mmol). triethylamine (0.162 g. 1.604 mmof) and 2-chloro- 
1,3-dimethyfimidazotinium chloride (0.271 g, 1.604 mmol) were added to a methylene chloride solution (100 ml) of 
5^5.e-dimemoxy-3HroethyM ,4-berizoo^ori-2-yl)rriemyf-2-acetoxybenzoic acid (0.200 g, 0.535 mmol) and the result- 
ing solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
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10:1) and then recrystaHized from ether to obtain the titled compound (0.142 g. 0.293 mmol. 55%). 
Example 185 

N-(6-Chtoropyrio1n-3-yl>-5-(5.6-dimemoxy-3-m^ 

10277] N^6-CWcropyrklir^3-yl}-5-{5,6KJTO^ .44>enzoqwnoiv2-yl)methyW-ac^ 
(0.070 g, 0.144 mmol) was dissolved m methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (1 .5 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (chloroform : methanol = 10:1) and then recrystaHized from ether to obtain the titled compound 
(0.056 g. 0.126 mmol. 88%). 

Example 186 

N-(2-Chlororjyrkfin-3-yl)-5-(5.6<lir^ 

(0278] 3-Amino-2-chloropyridine (0.206 g, 1.604 mmol), triethylamine (0.162 g, 1.604 mmol) and 2-chloro- 
1,3-dimethylimidazolintum chloride (0.271 g, 1.604 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5,6-tfmethoxy-3-mewyl-1,4-benzoquirK>r^^ add (0.200 g, 0.535 mmol) and the result- 

ing solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (ethyl acetate : hexane - 
1:1) to obtain the titled compound (0.140 g, 0.289 mmol, 54%). 

Example 187 

N-(2-CMcHt>pyrio1n-3-yl)-DX5.6^imethoxy^ 

[0279] N-(2-CWoropyridin-3-yl)-5-<5,6-dimetrK>xy-3^myl-1 .4-c«nzoquif>on-2-yl)methyl-2-a<^oxyberizarmde 
(0.070 g, 0.144 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (1 .5 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and men extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (ethyl acetate : hexane = 1:1) and then recrystaHized from ether to obtain the titled compound 
(0.040 g. 0.0903 mmol. 63%). 

Example 188 

tert-Butyl N-[5-(5,6-dirriethoxy-3-memyM^ 

(0280] tert-Butyl 4-aminobenzoate (0.620 g, 6.209 mmol), triethylamine (0.325 g. 3.209 mmol) and 2-chtoro- 
1,3-dimethyfimidazoanium chloride (0.542 g, 3.209 mmol) were added to a methylene chloride solution (150 ml) of 
5-(5.6-dimethoxy-3-methyl- 1 .4-berizoqiiirK>rv2-yl)memyl-2-a<^oxyberizoic acid (0.400 g, 1.070 mmol) and the result- 
ing solution was stirred at room temperature for 6 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (ethyl acetate : hexane = 
1 :2-*1:0) to obtain the titled compound (0.302 g. 0.549 rnmot, 57%). 

Example 189 

N-f5^5 t 6-Di'metrK>xy-3-methyl-1 ,4-bertzc<}i^r)-2-y1) memyl-2-acetoxybenzoyfH-aminobenzoic acid 
(0281] tert-Butyl N45-{5,6-dimeUwxy-3-methyM.44>enzoqw 

(0.250 g, 0.455 mmol) was dissolved in formic acid (3.0 ml) and the resulting solution was stirred at room temperature 
for 12 hours. The reaction solution was concentrated and the obtained residue was recrystaHized from methanol to 
obtain the titled compound (0.129 g, 0^61 mmol, 57%). 
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Example 190 

N-f5-(5.6-Pimethoxy-3-methyt-1 ,4-berizoquinon-2-yl)meth^ acid 

[0282] N-[5^5,6-Dirnethoxy-^ acW (0 070 

g. 0.142 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (t .5 mf). the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with a 2N hydrochloric acid solution and the aqueous layer was rendered acidic (pH = 1 
to 2) and then extracted with ethyl acetate. The extract was washed with water and then dried, and the solvent was 
removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : meth- 
anol = 10:1) and then recrystatfized from methanol to obtain the titled compound (0.049 g. 0.109 mmol. 77%). 

Example 191 

N-r5-(5.6-Dimemoxy-3-methyM,4-berg^ 

[0283] 4-NitroanUine (0.4 14 g, 3.000 mmol). triethylamine (0.304 g, 3.000 mmol) and 2-chtoro-1 ,3-dimethyHrrudazo- 
finium chloride (0.507 g. 3.000 mmol) were added to a methylene chloride solution (100 ml) of 5-(5~. 6-dimethoxy- 

3- methyl-1 i 4^nzoownon-2-yI)memyl-2-acetoxyben2oic acid (0.374 g. 1.000 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution ( 1 .5 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (chloroform : methanol = 10:1) and then recrystalttzed from ether to obtain the titled compound 
(0.080 g. 0.177 mmol, 18%). 

Example 192 

N-f5^5 T 6-Dimethoxy-3-methyM , 4-benzoquinon-2-y0methyl-2-r^^ 

4- trifluoromethoxyaniUne 

[0284] 2.6-DicWoro-44riftuoromettK)xyani8ne (0.395 g. 1.604 mmol), triethylamine (0.162 g, 1.604 mmol) and 2-chlo- 
ro-1 ,3-dirnemytimidazor$rmim chloride (0.271 g. 1.604 mmol) were added to a methylene chloride solution (100 ml) of 

5- (5!6-dimethoxy-3-methyl-1 ,44>enzcKMnon-2-yl)rriethy»-2^c^toxyberizcHC acid (0-200 g. 0.535 mmol) and the result- 
ing solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (ethyl acetate : hexane = 
1 :2) and then recrystalfized from ether to obtain the titled compound (0.099 g, 0.177 mmol, 33%). 

Example 193 

N-(3-tert-Butoxvcartx>nyto^ 

[0285] tert-Butyt 2-aminoracotinate (0-311 g, 1.604 mmol). triethylamine (0.162 g, 1.604 mmol) and 2-cWoro- 
1.3-dimethyrimid320linHim chloride (0.271 g, 1.604 mmol) were added to a methylene chloride solution (100 ml) of 
5^5.e-dimethoxy-3^ethyt-1 . 4-benzc«juinorv2-yl)methyl-2-3cetoxybenzoic acid (0.200 g. 0.535 mmol) and the re- 
sulting solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
15:1) to obtain the titled compound (0.157 g. 0.285 mmol. 53%). 

Example 194 

N-(3-Hydro)cvcartx>nytpy^ 

[0286] N-(3-tert-Butoxycaroonytpyrid^^ ,4-berizoo,uinon-2-yl)methyt-2-acetoxy- 
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benzamide (0.140 g, 0.254 mmol) was dissolved in formic acid (2.0 m!) and the resulting solution was stirred at room 
temperature for 12 hours. The reaction solution was concentrated and the obtained residue was purified by siDca gel 
chromatography (chloroform : methanol =10:1) and then recrystalDzed from ether to obtain the titled compound (0.110 
g. 0.222 mmol. 87%). 

Example 195 

N^3-Hydroxycarbonylpyridin-2-y1)-5^^ 

[0287] N-(3«Hydroxycarbony1pyridi n-2-yt)-5-(5 ,6-dimethoxy-3-methyM ,4-benzoquinon-2-yl)methyl-2-3cetoxyben- 
zarrdde (0.080 g, 0.162 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium 
hydrogencarbonate solution (2 ml), the solution was stirred at room temperature for 3 hours. After the completion of 
reaction, the reaction solution was diluted with a 2N hydrochloric add solution and the aqueous layer was rendered 
acidic (pH = 3 to 4) and then extracted with ethyl acetate. The extract was washed with water and then dried, and the 
solvent was removed by distillation. The obtained residue was recrystallized from ether to obtain the titled compound 
(0.051 g. 0.113 mmol, 70%). 

Example 196 

N^5-tert^utoxycart>onylpyridin-2-yt)-5^5,6-dim 

[0288] tert-Butyt 6-aminonicotinate (0.467 g, 2.406 mmol), triethytamine (0.244 g, 2.406 mmol) and 2-chtoro- 
1,3-dimethyfirnidazoUnium chloride (0.407 g, 2.406 mmol) were added to a methylene chloride solution (100 ml) of 
5-<5,6-dimethoxy-3-rnethyl-t ,4-benzoquinon-2-yf )methyl-2-acetoxybenzotc acid (0.300 g, 0.802 mmol) and the result- 
ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol =• 
10:1) to obtain the titled compound (0.240 g. 0.436 mmol, 54%). 

Example 197 

N-(5-*^roxvcart)onylpyric5iv2-yfr^ 
[0289] ^5«tert-Butoxycarborwtpyridin^ 

benzamtde (0.1 70 g, 0.309 mmol) was dissolved in formic acid (3.0 ml) and the resulting solution was stirred at room 
temperature for 12 hours. The reaction solution was concentrated and the obtained residue was purified by sitica gel 
chromatography (chloroform : methanol = 10:1) and then recrystallized from ether to obtain the titled compound (0.1 09 
g, 0.220 mmol. 71%). 

Example 198 

N^5^ydroxycartK>nylpyn^n-2-yl>-5-(5,6-dimetrK)xy-3-methyl- 1 > 4-bertzoquirK3n-2-yl)methyl-2-hydroxyberizamide 

[0290] N^5-HyoYoxycarbortylpyridiiv2-yi^ ,4-benzoquinOT-2-yl)methy^2-acetoxyber^ 
zamide (0.085 g, 0.1 72 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium 
hydrogencarbonate solution (2 ml), the solution was stirred at room temperature for 3 hours. After the completion of 
reaction, the reaction solution was diluted with a 2N hydrochloric acid solution and the aqueous layer was rendered 
acidic (pH = 3 to 4) and then extracted with ethyl acetate. The extract was washed with water and then dried* and the 
solvent was removed by distillation- The obtained residue was recrystallized from ether to obtain the titled compound 
(0.062 g. 0.137 mmol. 79%). 

Example 199 

^5-(5,6-Pimefooxy-3-memvM.44)ergoqw 

[0291] N-(tert-Butoxycarbonyt)-p-prienylenecUamine (0209 g, 1 .002 mmol). triethytamine (0. 101 g, 1 .002 mmol) and 
2-crdoro-1 ,3-dimethylimidazotihium chloride (0.279 g, 1 .002 mmol) were added to a methylene chloride solution (100 
ml) of 5-(5,6-dimetr«)xy-3-methyJ- 1 ,4^nzoc^rK)rH2-yt)metriyl-2-ac^to)cybenzc)tc add (0.250 g, 0.668 mmol) and the 
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resulting solution was stirred at room temperature for 6 hours. The reaction solution was poured into ice water and 
then extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) and then recrystallized from ethanol to obtain the titled compound (0.180 g. 0.319 mmol, 48%). 

Example 200 

[0292] N-[5-(5 ( 6-Dimethoxy-3-methyM,4-benzo 

noanfline (0.140 g. 0.248 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated 
sodium hydrogencarbonate solution (2 ml), the solution was stirred at room temperature for 3 hours. After the comple- 
tion of reaction, the reaction solution was dfluted with water and extracted with ethyl acetate. The extract was washed 
with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative 
thin-layer chromatography (chloroform : methanol = 10:1) and then recrystallized from a mixed solvent of ether and 
hexane (3:1) to obtain the titled compound (0.095 g. 0.182 mmol, 73%). 

Example 201 

N-(Pyridin-3-yl)-5-(5, 6-dimethoxy-3-methvl-1 .4-benzoquirK>n-2-yl)meW^ 

[0293] 3-Aminopyridine (0.424 g. 4.492 mmol). triethytamine (0.440 g. 4.342 mmol) and 2-chloro-1 ,3-dimethyfimida- 
zoUnium chloride (0.735 g. 4.342 mmol) were added to a methylene chloride solution (200 ml) of 5-(5,6-dimethoxy- 
:^methyM,4-beriz<>quirK^2^ acid (1.120 g. 2.995 mmol) and the resulting solution was 

stirred at room temperature for 6 hours. The reaction solution was poured into ice water and then extracted with meth- 
ylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The 
obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) to obtain the 
titled compound (0.710 g. 1.576 mmol. 53%). 

Example 202 

N-(Pyridin-3-vl)-5-(5,6-dimethoxy-3-rnethyl-1 ,4-rjerizoquinorH2-yl)rr>ethyl-24iydroxybenzamtde (methan esulfonate) 

[0294] Methanesulfonic add (0.00732 g, 0.0762 mmol) was added to a methanol solution (2 ml) of N-(pyridin-3-yi)- 
5^5.6-dimethoxy-3-memyM,^^ (0.0327 g, 0.0726 mmol). and the sol- 

vent was removed by distillation. The obtained residue was recrystatfized from a mixed solvent of methanol, hexane 
and toluene (1:2:0.2) to obtain the titled compound (0.030 g T 0.0595 mmol, 82%). 

Example 203 

N-<Pvridin-4-vl)-5-(5,6-dimethoxv-3-methyl-1 ,44>enzoquinon-2-Yl)methyl-2"hydroxYbenzamide (me thanesulfonate) 

10295] Methanesulfonic acid (0.00914 g. 0.0951 mmol) was added to a methanol : dchtoromethane mixed solution 
(1 : 1 , 2 ml) of N-(pyridin-4-yl)-5^5.6-dimethoxy«3-methyl-1 f 4-benzoquinon-2-yl)methyl-24iydroxybenzamide (0.0370 g. 
0.0906 mmol). and the solvent was removed by distillation. The obtained residue was recrystallized from a mixed 
solvent of methanol, ether and ethyl acetate (2:1:0.5) to obtain the titled compound (0.019 g. 0.0377 mmol, 42%). 

Example 204 

N-f 5^(5.6-Pimethoxy-3-methyM t 4-benzoquinon-2-yl)methyl-2-h^ 

10296] Trifluoroacetic acid (0.5 ml) was added to a methylene chloride solution (10 ml) of N-{5-(5.6-dimethoxy-3-me- 
thyM .44xjnzoquinor»-2-yl)methyl-2^ (0-205 g, 0.309 mmol) and the 

resulting solution was stirred at room temperature for 10 hours. The reaction solution was concentrated and the obtained 
residue was purified by silica gel column chromatography (chloroform : methanol = 95:5) to obtain the ©ted compound 
(0.150 g. 0.355 mmol, 91%). 
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Example 205 

N-[5-(5.6-Dimewoxy-3-memyl-1.4-benzoquin^^ (hydrochloride) 

[0297] A 4N hydrochloric acid-dioxane solution (0.045 g, 0.180 mmol) was added to a methylene chloride solution 
(3 ml) of N45-(5,6^imetrK)xy-3HTiethyM^ (0.0724 
g, 0.171 mmol) and the solvent was removed by distillation. The obtained residue was recrystallized from a methanol: 
ether mixed solvent (1:10) to obtain the titled compound (0.070 g. 0.153 mmol. 89%). 

Example 206 

N-(Pyridin-3-yl)-3-(5,6-dimethoxy-3-meth^ 

[0298] 3-Aminopyridine (0.076 g, 0.802 mmol), triethylamine (0.081 g. 0.802 mmol) and 2-chloro-1 .3-dtmethytinruda- 
zolintum chloride (0.136 g, 0.802 mmol) were added to a methylene chloride solution (100 ml) of 3-{5,6-dimethoxy- 
3-methyM ,4-ben2oquinon-2-yl)methyl-2-acetoxybenzoic add (0.200 g. 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) to obtain 
the titled compound (0.100 g, 0.222 mmol. 41%). 

Example 207 

N-(Pyridin-3-yl)-3-(5.6-dfmetrK)xy^ 

[0299] N-(Pyridin-3-yl)-3-(5,6-dtmethoxy-3-rneto^ (0.060 g. 

0.133 mmol) was dissolved in methanol (2 mi) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (1 .5 ml), the solution was stirred at room temperature for 2 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (ethyl acetate : hexane = 4:1) and then recrystallized from methanol to obtain the titled compound 
(0.035 g. 0.0857 mmol. 64%). 

Example 208 

N-{5-(5.6-Pimethoxy-3-methyl-1 ,4 -be nzoquirK)n-2-yl)m etriyl-2-acetoxy^ 1 -yt)aniBne 

[0300] 4-(1H-lmtdazoM-yl)aniline (0.159 g, 1.003 mmol). triethylamine (0.101 g. 1.003 mmol) and 2-chloro- 
1 ,3-dimethyrtmtdazoJiruum chloride (0.170 g. 1.003 mmol) were added to a methylene chloride solution (100 ml) of 
5^5,6-dhnetTK>xy-3^ethyl-1,44>ere acid (0.250 g, 0.668 mmol) and the result- 

ing solution was stirred at room temperature for 3 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) and then recrystallized from a mixed solvent of ethyl acetate 'and hexane (2:1) to obtain the titled compound 
(0.140 g, 0.272 mmol. 41%). 

Example 209 

N-{5-( 5 , 6-Oimethoxy-3-methyl- 1 .4-benzoc^irK>n-2-yl)memyt-2^ aniline 
[0301] N-{5-{5,6-Dimethoxy-3-m€thyt' 1 ,4-tjenzxxjuirK>rv2~yl)meth^ 

(0.070 g. 0.1 36 mmol) was dissolved in methanol (5 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was recrystaliized from ether to obtain 
the titled compound (0.063 g. 0.133 mmol, 98%). 
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Example 210 

N-f5-(5,6-Dimethoxy-3-methyM,4-benzoquinon-2>yl) methyt-2-acetoxybenzoy1M-(1H 'Pvraz^3-Ynantfine 

[0302] 4-(1H -PyrazoW3-yl)anifine (0.159 g, 1.003 mmol). triethylamine {0.101 g, 1.003 mmol) and 2-chloro- 
1.3^imethyfimidazo!inJum chloride (0.170 g. 1.003 mmol) were added to a methylene chloride solution (100 mf) of 
5^{5,6-dimethoxy-3-memyM.4-benzoquinor^^^ acid (0.250 g f 0.668 mmol) and the result- 

ing solution was stirred at room temperature for 3 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol - 
10:1) to obtain the titled compound (0.180 g. 0.350 mmol, 52%). 

Example 211 

[0303] N-p^5.6-Oimethoxy-^ 

(0.090 g, 0.175 mmol) was dissolved in a mixed solvent of methanol (2 ml) and dichloromethane (1 ml), and after 
adding thereto an aqueous saturated sodium hydrogencarbonate solution (2 ml), the solution was stirred at room 
temperature for 3 hours. After the completion of reaction, the reaction solution was diluted with water and then extracted 
with ethyl acetate. The extract was washed with water and then dried, and the solvent was removed by distillation- The 
obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol =10:1) and then re- 
crystallized from a mixed solvent of ethyl acetate and hexane (1 :1) to obtain the titled compound (0.049 g. 0.1 04.mmol. 
59%). 

Example 212 

N-Memyl-N45^5.6<rimethoxv^ 

[0304] N-MemyM-trrfiuoromethylanifine (0.200 g, 1.143 mmol), triethyiamine (0.116 g. 1.143 mmol) and 2-chtoro- 
1 3-dimethyfimidazotinium chloride (0.193 g, 1.143 mmol) were added to a methylene chloride solution (100 ml) of 
5^5.6-dtmethoxy-3-memyM.4-b^ V*** 9- 0.762 mmol) and the result- 

ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) to obtain the titled compound (0.140 g. 0.263 mmol. 35%). 

Example 213 

N-rVtemyl-N-fM5.6^ 

[0305] N-Memy1-N-[5X5.6-dirnemoxy-3-methyt-1 /t-benzoquirx>n-2-yt)n^^ 

aniline (0.138 g. 0.260 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium 
hydrogencarbonate solution (2 ml), the solution was stirred at room temperature for 3 hours. After the completion of 
reaction, the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed 
with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative 
thin-layer criromatography (ethyl acetate : hexane = 1:2) to obtain the titled compound (0.075 g. 0.153 rrrrnol. 59%). 

Example 214 

ten-Butyl N45-(5.6-dirnetrx)xy-3-n»ethyV mctfiyt^4iydro^ 

[0306] tert-Butyt N-{5^5.6^imethoxy-3-methyl-1 .4-benzoqiinon-2-yl) methy»-2-ac^toxyt)eraoyl)^mirK>rjer^oate 
(0.240 g. 0.437 mmol) was dissolved in methanol (5 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After me completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (chloroform : methanol = 95:5) and then recrystalfized from ether to obtain the titled compound 
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(0.115 g, 0.227 mmol. 52%). 
Example 215 
N-(2-MetfK)xypyridi^ 

[0307] 3-Amino-2-niethoxypyridine (0.149 g, 1.203 mmol). triethytamine (0.122 g, 1.203 mmol) and 2-chloro- 
1 ,3^methylimkJazoIinium chloride (0.203 g, 1.203 mmol) were added to a methylene chloride solution (150 ml) of 
5-(5.6-dtmethoxy-3-methyl-1 ,4~benzoquirK>n-2-y1)rnethyl-2-acetoxyben2oic acid (0.300 g. 0.802 mmol) and the result- 
ing solution was stirred at room temperature for 4 hours. The reaction solution was poured into tee water and men 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
50:1) to obtain the titled compound (0.250 g. 0.520 mmol. 65%). 

Example 216 

N-(2-Methoxypyridin-3-W^ 

[0308] N-{2^ethoxypymfin-3^ 

(0.150 g. 0.312 mmol) was dissolved in methanol (5 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (ethyl acetate : hexane = 3:1) to obtain the titled compound (0.112 g, 0.255 mmol. 82%). 

Example 217 

N-(2-OtmetrrylamirK>pyrti^ 

[0309] 3-AniirK>-2-dimethylarrrinopyridine (0.154 g. 1.125 mmol). triethylamine (0.114 g. 1.125 mmol) and 2-chJoro- 
1.3-dimethyfimidazofinium chloride (0.190 g. 1.125 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5.6-dimethoxy-3HnethyM .4-benzajuinon-2-yl)ir^^ acid (0.281 g, 0.750 mmol) and the result- 

ing solution was stirred at room temperature for 4 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
95:5) to obtain the titled compound (0.139 g. 0.282 mmol. 38%). 

Example 218 

N-{2-OirrK3fo^^ 

[0310] ^2-Oimethytamino^^ 

mide (0.074 g. 0.0933 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium 
hydrogencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of 
reaction, the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed 
with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative 
thin-layer chromatography (ethyl acetate : hexane = 1:1) to obtain the titled compound (0.042 g. 0.0930 mmol. 99%). 

Example 219 
N^5-(5 t 6MXmetrK>xy^ 

[0311] 2,54>imetrK>xyam1ine (0.172 g. 1.125 mmol). triethylamine (0.114 g, 1.125 mmol) and 2-cMoro-1,3-cUmethy$- 
imidazoUnium chloride (0.190 g. 1 .125 mmol) were added to a methylene chloride solution (100 ml) of 5-(5 t 6-dimethoxy- 
3-memyM.4-bertzoojiin^ add (0.281 g. 0.750 mmol) and the resulting solution was 

stirred at room temperature for 4 hours. The reaction solution was poured into ice water and men extracted with meth- 
ylene chloride. The extract was washed with water and then dried, and the solvent was removed by dtstfflation. The 
obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 95:5) to obtain the 
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titled compound (0.149 g. 0.292 mmol, 39%). 
Example 220 

N^5-(5,6-Dimefooxy-3-memyM»4-benzcx^rK>r^^ 

[0312] N^5-(5,6-Oimethoxy-3-methyM ,4-benzoqdnon-2-yl)methyW-acetoxybe (0.075 
g, 0.147 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was recrystaUized from a mixed solvent 
of ether and hexane (1:1) to obtain the titled compound (0.048 g, 0.103 mmol, 70%). 

Example 221 

N- (2<^hloropyridin-3-yl)-5^5 > 6^imethoxy-3-methyl-1 ,44>enzcKjuinon-2-yt)methyt-2-methoxybenzani>de 

(031 3] N-(2-Chforopyridin-3-yf)-5-(5,6-dimethoxy-3-methyJ- 1 ,4-benzoquinon-2-yf)methyl-2-hydroxyben2amide 
(0.050 g, 0.113 mmol) was dissolved in methanol (5 ml) and after adding thereto 10% trimethylsftytdiazom ethane (hex- 
ane solution) (3.5 ml), the solution was stirred at room temperature for 2 hours. The reaction solution was concentrated 
and the obtained residue was recrystaUized from a mixed solvent of ether and hexane (1 :1) to obtain the titled compound 
(0.051 g, 0.112 mmol. 99%). 

Example 2 22 

N^2^oi?holinopyridirv3-yl^ 

[0314] 3-Amino-2^orpholinopyridine (0.269 g. 1.500 mmol), trietrr/tamine (0.197 g, 1.950 mmol) and 2-chloro- 
1,3-dTmethylimidazolinium chloride (0.165 g, 0.975 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5,6Kjjmethoxy-3^ethyi-1,4-benzoqutnon-2-y1)melhyl-2-acetoxyt>enzoic acid (0.281 g, 0.750 mmol) and the result- 
ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (ethyl acetate : hexane = 
2:1 ) to obtain the titled compound (0.249 g. 0.465 mmol, 62%). 

Example 223 

N^2-Morphofinopyridin-3-yl)-5^5,6-dimetrio^ 

[031 5] N-(2-Morphofiriopyridiri-3-yl)-^ ,4^nzoquinon-2-yl)methyl-2-acetoxybenzamide 
(0.110 g. 0.205 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. Alter the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was recrystaUized from ether to 
obtain the titled compound (0.100 g. 0.203 mmol. 99%). 

Example 224 

N = {6 = Mprphpjnp2^ ,44>erizoQuirtfm-2-yl)methyl-2^ 

[0316] 3-Arruno-6-rriorphoBriopyrid"^ (0.269 g, 1.500 mmol), triethyiamine (0.197 g f 1.950 mmol) and 2-chloro- 
1 ,3-dimethyttmklazortnium chloride (0.165 g, 0.975 mmol) were added to a methylene chloride solution (100 ml) of 
5-{5,6-dimethoxy-3-methyM ,4-benzcK^ncMv2-y1)methyl-2-acetoxybenzo}c acid (0.281 g, 0.750 mmol) and the result- 
ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) to obtain the titled compound (0.239 g. 0.446 mmol. 59%). 
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Example 225 

N-(6-Morpholinopyridin-3-yt)-5-(5.^ 
(03171 N^6-MorplKrftrK>p^ 

(0.100 g. 0.187 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was recrystallized from ether to 
obtain the titled compound (0.089 g, 0.180 mmol. 96%). 

Example 226 

N^2^htoropyridin-4-y1)>5-(5,6-dimethoxy-3-methyl-1 .4-benzoquinon-2-yQmemvl-2-acetoxybenzamide 

10318] 4-Amino-2-chloropyridine (0.103 g, 1.802 mmol). triethylamine (0.0812 g. 0.802 mmol) and 2-chtoro- 
1.3-dimethyUmida2oTmium chloride (0.136 g. 0.802 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5.6-dimethoxy-3-methyl-1 .44>erttoc^rtt>n-2-yl)mem^2-acetoxyben2oic acid (0.200 g, 0.535 mmol) and the result- 
ing solution was stirred in an oil bath at 50°C for 8 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) to obtain the titled compound (0.078 g. 0.161 mmol. 30%). 

Example 227 

N-{2-Chtao pyridin^-^ 

10319J N-(2-C*loropyridin-4-yf)-^ 

(0.079 g. 0.163 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and men dried, and the solvent was removed by distillation. The obtained residue was recrystallized from ether to 
obtain the titled compound (0.057 g, 0.129 mmol, 79%). 

Example 228 

N^6^ethoxypyrimid»n^-y<)-5^ 

f0320] 4-Amino-6HTiethoxypyrimidine (0.134 g, 1.070 mmol). triethytamine (0.141 g. 1.390 mmol) and 2-chloro- 
1 t 3-dimethytimidazoliniura chloride (0.118 g, 0.695 mmol) were added to a methylene chloride solution (100 ml) of 
5^5 ( 6-dimemoxy-3-methyt-1,44>er^ acid (0.200 g. 0.535 mmol) and the result- 

ing solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) to obtain the titled compound (0.120 g. 0.249 mmol. 47%). 

Example 229 

N-(6-Metr»oxypyrimidi^^ 
10321) N-<6-Metr»xypyrirrodr^ 

(0.060 g. 0.125 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distifetion. The obtained residue was purified by preparative thin- 
layer chromatography (chloroform : methanol = 10:1) and then recrystaffized from ether to obtain the titled compound 
(0.040 g. 0.0910 mmof. 73%). 
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Example 230 

N^2-Methoxypyridin-4'yf)-5-<5 t 6-dimethoxy>3-methyl- 1 ,4-benzoquinon-2-yi) methyl-2-acetoxybenzamide 

5 [0322] 4-Amino-2-methoxypyridine (0.167 g. 1.340 mmol), trtethylarnine (0.176 g, 1.740 mmol) and 2-chloro- 
1,3-dimethytimidazoJsruum chloride (0.147 g, 0.869 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5.6-dimethoxy-3-methyf-1 t 4-benzoquirion-2-yJ)methyt-2-acetoxybenzotc acid (0.250 g, 0.668 mmd) and the result- 
ing solution was stirred at room temperature for 10 hours. The reaction solution was poured into Ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 

10 by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) and then recrystallized from ether to obtain the titled compound (0.200 g. 0.416 mmol. 62%). 

Example 231 

*5 N-(2-Methoxypyridin-4-yl)-5-{5 f 6-dimetho^ 

[0323] N^2^etTK)xypyridin^yt>-5^5 t 6^imetrK)xy-3^ethyt-^ r 4-b€nzoquinon-2-y0methyl-2-acetoxybenzamkje 
(0.100 g. 0.208 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
?o the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (chloroform : methanol = 10:1) and then recrystallized from ether to obtain the titled compound 
(0.050 g, 0.114 mmol. 55%). 

25 Example 232 

5-{2 t 5-Dtmetfioxy-3,4,64rirnethy^ add 

[0324] 5-(2,5-Dirnethc*y-3,4,64nmet^ acid (0.150g, 0.455 mmol) was dissolved in acetic 

30 anhydride (3 ml) and the resulting solution was stirred at 80°C for 1 hour. The reaction solution was diluted with water 
and then extracted with ethyl acetate. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by silica gef column chromatography (hexane : ethyl acetate - 2:1 ) 
to obtain the titled compound (0.170 g, 0.454 mmol. 99%). 

35 Example 233 

5-(3.5,6-TrirnethyM t 4-benzoquinon-2-yl)methyl-2-acetoxybenzoic add 

[0325] 5-(2,5-Dtmethoxy^,4,6-trimetri^ acid (1.25 g, 2.56 mmol) was dissolved in a mixed 

4 0 solution of acetonttrile (30 ml) and water (10 ml) and after adding thereto CAN (3.50 g, 639 mmol). the solution was 
stirred at room temperature for 1 hour. The reaction solution was diluted with water and then extracted with ether. The 
extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was 
purified by silica gel column chromatography (hexane : ethyl acetate = 2:1) and then recrystallized from ether to obtain 
the titled compound (0.800 g, 1 .74 mrnot, 68%). 

45 

Example 234 
NJ5j3 1 5 I 6£[rjm^^ 

so [0326] 4-TrifluoromethytaniIine (0.176 g, 1 .096 mmol), triethylamine (0.111 g, 1.096 mmol) and 2-chloro-1 ,3-dimeth- 
yltmidazoTimum chloride (0.185 g, 1 .096 mmof) were added to a methylene chloride solution (100 ml) of 5-(3,5,6-trime- 
thyi-1,4-beazoquirK>rv2-yt)methyt-2-acetoxybeazotc acid (0.250 g, 0.730 mmol) and the resulting solution was stirred 
at room temperature for 12 hours. The reaction solution was poured into toe water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 

55 residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then recrystaJfized 
from a mixed solvent of ethyl acetate and hexane (1:2) to obtain the titled compound (0.220 g, 0.453 mmof, 62%). 
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Example 235 

N^3,5.6 -TrimethyM,4-benzoqu^^ 

[0327] N-{5-(3,5.6-Trimethyl-1 .4-benzoquinon-2-yl)methyl-2-acetoxyben^^ (0.070 g. 

0.144 mmol) was dissolved in methanol (4 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was recrystallized from a mixed solvent 
of ethyl acetate and hexane (1:1) to obtain the titled compound (0.060 g. 0.135 mmol. 94%). 

Example 236 

N-{2^^ropyridin-3-yfl-5K3,5.6-M^ 

[0328] 3-Arnirtt>2-^oropyridtr>e (0.141 g. 1.096 mmol). triethytamine (0.1 11 g. 1.096 mmol) and 2-cMoro-1. 3-dimeth- 
ylimidazolinium chloride (0.185 g. 1.096 mmol) were added to a methylene chloride solution (100 ml) o«-(3,5.6-trime- 
thyM.44>enzoo^non-2-yl^ acid (0.250 g. 0.730 mmol) and the resulting solution was stirred 

at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then recrystallized 
from a mixed solvent of ethyl acetate and hexane (2:1) to obtain the titled compound (0.149 g. 0.329 mmol. 45%). 

Example 237 

N^2<*toropyridin-3-y^^ methyl-2-hvdroxvbenzamide 

[0329] N-(2^kxopyridin-3-yt)-H3,^ (0055 g 

0.121 mmol) was dissolved in methanol (4 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was recrystallized from a mixed solvent 
of ethyl acetate and hexane (1:1) to obtain the titled compound (0.035 g. 0.0852 mmol. 70%). 

Example 238 
N-(Pyridir M-yl)-M 

[0330] 4-Aminopyridine (0.103 g. 1.096 mmol). triethytamine (0.111 g. 1.096 mmol) and 2-chloro-1 .3Kfimethyfimida- 
zofinium chloride (0.185 g. 1.096 mmol) were added to a methylene chloride solution (100 ml) of 5-(3.5,6-tnmethyt- 
1 ,4-benzcK^inon-2-yl)memyl-2-acetoxybenzoic add (0.250 g, 0.730 mmol) and the resulting solution was stirred at 
room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chJoride. The extract was washed with water and then dried, and the solvent was removed by distillation: The obtained 
residue was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then 
dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chro- 
matography (chloroform : methanol = 95:5) to obtain the titled compound (0.020 g. 0.049 mmol. 7%). 
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Experiment 1 

Effect on Human Lung Cancer -Derived Cell A549 (A549/NF-xBluc) Containing Stably Introduced Luciferase Plasmid 
(pNFxB-luc. Strataqene, U.S A) Regulated by NF-kB Binding Sequence 

[0331] Using Lipofectamine (Lifetech Oriental, Tokyo), pNFicB-Luc and pSV2neo (Clontech. U.SA) were co-trans- 
fected into the A549 ceD (ATCC CCL185) and 6418 sulfate (1 mg/ml. Lifetech Oriental) was added to the culture 
medium to select celts containing stably introduced pNFie&-Luc A549/NF-kBLuc. 

(0332] The compound obtained in Examples each was added to A549/NF-kBLuc and one hour after that, IL-10 
capable of activating NF-kB was added. The incubation was further continued for 3 hours. As indexed by the luciferase 
activity, the compounds obtained in Examples were revealed to suppress the activation of NF-kB stimulated with of IL- 
1f. The ICsq values thereof are shown in Table below. 



NF-kB Inhibitory Activity (IC^) of Substituted Benzoic Acid Derivatives: 


Example 57 




29 uM 


Example 60 




19 uM 


Example 61 




31 |iM 


Example 64 




33 pM 


Example 65 




37 uM 


Example 70 




15 pM 


Example 71 




36 jiM 


Example 72 




43|iM 


Example 73 




31 uM 


Example 76 




7pM 


Example 77 




35 pM 


Example 78 




57 pM 


Example 79 




27 uM 


Example 80 




82 pM 


Example 82 




84|iM 


Example 84 




63 MM 


Example 85 




65 pM 


Example 86 




27 pM 


Example 87 




19 pM 


Example 89 




45 pM 


Example 92 




49 pM 




(HCl) 


46 uM 


Example 94 




45 pM 


Example 95 




35 pM 




(pTsOH) 


51|tM 


Example 104 




29 pM 


Example 106 




70|iM 


Example 107 




84 pM 


| Example 108 




67 pM 


Example 109 




46 uM 
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NF-kB Inhibitory Activity (IC^ of Substituted Benzoic Acid Derivatives: 



Example 110 




34 jjlM 


Example 111 




25 uM 


Example 112 




14 uM 


Example 114 




48 uM 


Example 115 




36 uM 


Example 116 




17 uM 


Example 117 




20 uM 


Example 118 




8.3 uM 


Example 119 




13 uM 


i Example 120 




1.7 jiM 


Example 121 




64 uM 


Example 124 




46 uM 


Example 125 




19 uW 


Example 126 




24 uM 


Example 127 




24 uM 


Example 128 




19yM 


Example 130 




59 uM 


Example 142 




9 ug/ml 


Example 146 




11 ug/ml 


Example 147 




19 ug/ml 


Example 148 




3|ig/ml 


Example 149 




25 ug/ml 


Example 150 




4ug/m! 


Example 157 




7 ug/ml 


Example 158 




7 ug/ml 


Example 163 




30|ig/ml 


Example 164 




20 ug/ml 


Example 171 




26 ug/ml 


Example 1/3 




Q tin/ml 
1*51*1"* 


Example 174 




6ug/m! 


Example 180 




23 ug/ml 


Example 161 




11 ug/ml 


Example 184 




56 ug/ml 


Example 185 




11 u^/ml 


Example 186 




2 ug/ml 


Example 187 




2 ug/ml 


Example 188 




9 ug/ml 


Example 191 




4 ug/ml 
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NF-kB Inhibitory Activity (ICgo) of Substituted Benzoic Acid Derivatives: 


Example 199 




16 ug/ml 


Example 200 




17 ug/ml 


Example 201 




16 ug/ml 


Example 202 




20 ug/ml 


Example 203 




30 ug/ml 


Example 204 




47 ug/ml 


Example 205 




50 ug/ml 


Example 206 




87 ug/ml 


Example 207 




98 ug/ml 


Example 208 




19 ug/ml 


Example 214 




10 ug/ml 


Example 216 




10 ug/ml 


Example 220 




66 ug/ml 


Example 221 




46 ug/ml 


Example 222 




77 ug/ml 


Example 223 




81 ug/ml 


Example 224 




24 ug/ml 


Example 225 




24 ug/ml 


Example 226 




19 ug/ml 


Example 227 




20 ug/ml 


Example 228 




64 ug/ml 


Example 229 




59 ug/ml 


Example 235 




5 ug/ml 


Example 237 




5 ug/ml 



Experiment 2 

Effect on in vivo Sepsis Model 

[0333] A mixed solution of N-acetyl galactosamine (GalN. 20 mg, Sigma) and Hpopofysaccharide (LPS, 5 ug, Sigma) 
was intraperitoneafly administered as a stimulant to a 7-week-oJd C3H/HeN female mice and immediately thereafter, 
the compound of Example 112 suspended in a vehicle (0.5% hydroxypropyl cellulose (HPC), produced by Nippon Soda 
Co., Ltd.) was intra peritonealfy administered to give a dose of 10 mg/kg, 30 mg/kg or 100 mg/kg. The TNF-a mRNA 
levels and the IL-1p mRNA levels m fiver 60 minutes after the administration of stimulant each was measured by the 
real-time PCR method, and the TNF-a levels in plasma after 90 minutes were measured using the mouse TNF-a EUSA 
kit (Biosource). In the real-time PCR using PRISM7700 (PE Biosystems Japan) according to the protocol of PCR 
Quantitative System (PE Biosystems Japan), mRNA was extracted from the fiver and the TNF-a and IL-10 were detected 
with cONA obtained by Superscript Preampfification System (Lifetech Orient) as a template. For the detection, the 
following primers and TagMan probes were used. 
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TNF-a 

Forvard: CAT CTT CTC AAA ATT GGA GTG ACA A 
Reverse: TGG GAG TAG ACA AGG TAC AAC CC 
Probe: CAC GTC GTA GCA AAC CAC CAA GTG GA 

IL-1P 

Forward: CAA CCA ACA AGT GAT ATT CTC CAT G 

Reverse: GAT CCA CAC TCT CCA GCT GCA 

Probe: CTG TGT AAT GAA AGA CGG CAC ACC CAC C 

10334] The RNA level in each sample was corrected by the expression level of glyceraldehyde 3-phosphate dehy- 
drogenase (GAPDH) gene. 

[0335] ELISA was performed according to the manual included in the kit The comparison with the vehicle group was 
performed by the Dunnett's Multiple Comparison test using Stal-View (SAS Institute). 

[0336J As shown in Fig. 1 , in the vehicle group, the TNF-a mRNA levels in liver were markedly increased and the 
TNF-a levels in plasma were also increased. Furthermore, the IL-1p mRNA levels in liver were increased. On the other 
hand, in the group administered with the compound of Example 112 t the TNF-a mRNA in liver and the TNF-a levels 
in plasma were suppressed dose dependently. Also, the IL-1p mRNA levels in liver were suppressed. 

Experiment 3 

Effect on Sepsis Model in Oral Administration 

[0337J Similarly to Experiment 2, a mixed solution of GaIN (20 mg) and LPS (2 fig) was mtraperitonealry administered 
as a stimulant to a 7-week-oW C3H/HeN female mice. Ten minutes before that, the compound of Example 112 or the 
compound of Example 1 57 each suspended in a vehicle (0.5% HPC) was orally administered to give a dose of 10 mg/ 
kg, 30 mg/kg or 100 mg/kg. The TNF-a mRNA levels in fiver 60 minutes after the administration of stimulant were 
measured by the real-time PCR method, and the TNF-a levels in plasma after 90 minutes were measured using the 
mouse TNF-a ELISA kit. The comparison with the vehicle group was performed by the Dunnetfs Multiple Comparison 
test using Stat- View. 

[0338] Also in the group where the compound of Example 112 (F19. 2) or the compound of Example 1 57 (Fig. 3) was 
orally administered, the TNF-a mRNA levels in fiver and the TNF-a levels in plasma were suppressed dose dependently. 

Experiment 4 

Effect on Acute Inflammation in Oral Administration Model 

[03391 On the footpad of the right hind leg of a 5-week-old Wister male rat, 0.1 ml of 1 w/v% X-carrageenin (Sigma) 
was subcutaneously administered. Immediately thereafter, the compound of Example 11 2 or the compound of Example 
157 each suspended in a vehicle (0.5% HPC) was orally administered to give a dose of 100 mg/kg. As a positive 
control, mdomethacin (sigma) was orally administered to give a dose of 1 0 mg/kg. The foot edema ratio was calculated 
according to the formula: (volume of foot 2 hours after administration of carrageenin - volume of foot before admints- 
trationyvofume of toot before administration x 1 00, using a volume meter (TK-101 , manufactured by Unicom). For the 
comparison between the vehicle group and the drug administered group, a variance test was performed by the F-test 
and thereafter. Student's t test was performed when the variance was equal, or Asrjtn-VVelch's t test was performed 
when the variance was not equal 

[0340] As shown in Fig. 4, the compound of Example 112 and the compound of Example 157 significantly suppressed 
the acute inflammation (foot edema) caused by carrageenin through their oral administration. 



Claims 

1 . A novel substituted benzoic acid derivative represented by the following formula (I): 
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[wherein 

R 1 is the following formula (II): 



O 




0 (II) 

or the following formula (III): 



OR 9 




(III) 



(wherein R 3 , R 4 and R 5 each independently represents a hydrogen atom, an alky! group having from 1 to 6 carbons 
or an alkoxy group having from 1 to 6 carbons, and R 9 and R 10 each independently represents a hydrogen atom, 
an alky! group having from 1 to 6 carbons or an acyt group having from 2 to 11 carbons); 

r2 represents a hydrogen atom, a lower aJkyl group having from 1 to 6 carbons, which may be substituted, 
an aryl group having from 6 to 12 carbons, which may be substituted, a heteroaryt group having from 4 to 11 
carbons, which may be substituted, an aralkyt group having from 7 to 14 carbons, which may be substituted, a 
heteroarytalkyf group having from 5 to 13 carbons, which may be substituted, or an acyl group having from 2 to 
11 carbons; and 

X represents a carboxyf group which may be esterified or amidated]. 
The novel substituted benzoic acid derivative according to claim 1, wherein R 1 is the following formula (II): 



O 




(ID 



(wherein R 3 and R 4 each independently represents a hydrogen atom, a methyl group or a methoxy group). 
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The novel substituted benzoic add derivative according to claim 1 or 2. wherein R 1 is the following formula (II): 



(wherein R 5 represents a hydrogen atom or a methyl group). 

The novel substituted benzoic add derivative according to any one of damns 1 to 3, wherein R 2 is a hydrogen 
atom, a methyl group, an isopropyl group, a phenyl group, a 3-methoxyphenyt group, a 3-pyridyl group, a 4-pyridyl 
group, a benzyl group, a 3-pyridytmethyt group, a 4-pyridytmethyl group, an acetyl group, a carboxymethyi group, 
a methoxycarbonylmethyl group or tert-butoxycarbonytm ethyl group. 

The novel substituted benzoic acid derivative according to any one of claims 1 to 4. wherein X is a group -COOR 6 
(wherein R 6 represents a hydrogen atom, an alkyl group having from 1 to 6 carbons, which may be substituted, 
or an aralkyt group having from 7 to 14 carbons, which may be substituted) 

The novel substituted benzoic add derivative according to any one of daims 1 to 4, wherein X is a group -CONR 7 R 8 
(wherein R 7 and R 8 each independently represents a hydrogen atom, an alkyl group having from 1 to 6 carbons, 
which may be substituted, an aryt group having from 6 to 12 carbons, which may be substituted, a heteroaryl group 
having from 4 to 11 carbons, which may be substituted, an aralkyj group having from 7 to 14 carbons, which may 
be substituted, or a heteroarytalkyl group having from 5 to 13 carbons, which may be substituted, or R 7 and R 8 . 
together with the nitrogen atom to which they are attached, represent a heterocydic ring which may further contain 
a nitrogen atom, an oxygen atom, and/or a sulfur atom or may be condensed). 

The novel substituted benzoic add derivative according to any one of daims 1 to 4. wherein X is a group -CONR 7 R 8 
(wherein R 7 and R 8 , together with the nitrogen atom to which they are attached, represent a 5-to 8-membered 
nitrogen-containing heterocydic ring which may contain from 1 to 3 heteroatoms selected from the group consisting 
of a nitrogen atom, an oxygen atom and a sulfur atom, in addition to the carbon atom and the nitrogen atom which 
may be substituted, wherein the carbon atom or sulfur atom on the ring may be an oxide form). 

The novel substituted benzoic acid derivative according to any one of claims 1 to 7, wherein in the following formula 



C 




0 



(II) 



(I): 




R 1 is the following formula (II): 
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0 




0 



(II) 



(wherein R 3 and R 4 each represents a methyl group or a methoxy group, and R 5 represents a methyl group); R 2 
represents a hydrogen atom, a methyl group, an isopropyl group, a phenyl group, a 3-methoxyphenyl group, a 
3-pyridyl group, a 4-pyridyl group, a benzyl group, a 3-pyridyImethyI group, a 4-pyridytmethyf group, an acetyl 
group, a carboxymethyl group, a methoxycarbonylmethyl group or a tert-butoxycarbonylmethyl group; and X rep- 
resents a carboxyt group which may be esterified or amidated. 

9. An NF-kB inhibitor comprising the novel substituted benzoic add derivative according to any one of claims 1 to 8 
or a hydroquinone form or pharmaceuticaHy acceptable salt thereof as an active ingredient. 

10. The NF-kB inhibitor according to claim 9, which is an inhibitor of a gene expression of one or more substances 
selected from the group consisting of IL-1, TNF-oc, IL-2, IL-6. IL-8, iNOS, granulocyte colony-stimulating factor, 
interferon-?, ICAM-1, VCAM-1, ELAM-1, major histocompatibility system class I, major histocompatibility system 
class II, 0-2 microglobulin, immunoglobulin light chain, serum amyloid A, angiotenstnogen, complement B. com- 
plement C4, c-myc. HIV. HTLV-1, SV-40, CMV and adenovirus. 

1 1 . The NF-kB inhibitor according to claim 9 or 10. which is a preventive or therapeutic agent for inflammatory diseases. 

12. The NF-kB inhibitor according to claim 9 or 10, which is a preventive or therapeutic agent for autoimmune diseases. 

13. The NF-kB inhibitor according to claim 9 or 10, which is a preventive or therapeutic agent for viral diseases. 

1 4. A preventive or therapeutic agent for diseases caused by the activation of NF-kB, comprising as an active ingredient 
a novel substituted benzoic add derivative represented by the following formula (I): 




(wherein 



R 1 is the following formula (II): 



O 




O 



(ID 



or the following formula (III): 
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(wherein R 3 . R 4 and R 5 each independently represents a hydrogen atom, an alkyl group having from 1 to 6 carbons 
or an alkoxy group having from 1 to 6 carbons, and R 9 and R 10 each independently represents a hydrogen atom, 
an alkyl group having from 1 to 6 carbons or an acyl group having from 2 to 11 carbons); 

R 2 represents a hydrogen atom, a lower alkyl group having from 1 to 6 carbons, which may be substituted, 
an aryl group having from 6 to 12 carbons, which may be substituted, a heteroaryf group having from 4 to 11 
carbons, which may be substituted, an aralkyl group having from 7 to 14 carbons, which may be substituted, a 
heteroarylalkyt group having from 5 to 13 carbons, which may be substituted, or an acyl group having from 2 to 
11 carbons; and 

X represents a carboxyl group which may be esterified or amidated). 
or a hydroquinone form, or a pharmaceuticaHy acceptable salt thereof. 
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